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ABSTRACT 
 
 
Learning with educational technology in higher education is rapidly increasing and shows 
promise of providing cost effective instructional delivery to a wide audience. Information 
technology scholars have begun to explore multiple antecedent variables leading to successful 
learning with technology. Yet, the ideal conditions or barriers have not been fully explored. The 
current study attempted to link certain personality characteristics and technology acceptance 
constructs within a nomological network that could predict factors that might influence student 
integration and commitment to educational technology.   
Data were gathered using a survey collection approach at a large southern Research I 
university. At this university, math students are required to actively engage in a computer-
mediated learning environment that consists of an interactive software program, MyMathLab, 
and a math lab that provides faculty and peer support. Participants responded to two surveys 
designed to capture their initial perceptions of the value of educational technology and measures 
of stable personality constructs. A second survey collected attitudinal responses directly related 
to their learning experiences with MyMathLab.  
Data were analyzed using Partial Least Squares (PLS) Structural Equation Modeling 
approach. The researcher specifies a predictive model of variables and, subsequently, statistically 
examines the measurement and structural components of the model. The overall strength and 
statistical significance of the path relationships within the constructs are given by R
2
 and t-test 
statistics. The results suggest that affective measures of computer self-efficacy impact a student‟s 
willingness to experiment with technology. In addition, students who feel comfortable with the 
level of complexity within MyMathLab, and who see the advantages to using the program, are 
more likely to integrate the system into their normal school routine. Another finding relates to 
x 
 
the connection between integration and commitment. At the level of commitment, students 
moved beyond basic acceptance to a willingness to explore the technology further. Overall, the 
variables of the model explained 43.5% of the total variance in Commitment. An exploratory 
study of this nature can help educators gain a better understanding of potential curricular and 
instructional interventions that could be incorporated into computer-mediated learning 
environments.  
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CHAPTER 1 
INTRODUCTION 
 
1.1: Introduction 
What individual student characteristics enable a student to adapt and succeed during and 
beyond the current technology evolution of teaching and learning? What educational 
environment, including hardware and software components, best supports the acceptance of 
information technologies? Questions about the nature of technology adoption have been the 
focus of information technology researchers for several years.  
Information technology is not new to academia. Educational tools such as paper, pencil, 
and chalkboards have simply given way to a more current day phenomenon of digital 
informational technologies (Kirk, 2000). Historically, as each new educational innovation has 
been introduced, students, parents, and other higher education stakeholders rightfully questioned 
the validity and effectiveness of each new teaching medium or device. Today is no different. 
Numerous educators and research scholars studying the usefulness of digital technologies in the 
classroom seek to determine whether the underlying pedagogies effectively bridge the gap 
between quality of instruction, student engagement, and eventual acceptance of the technology 
tool in use. 
1.2: Overview of Information Technology in Higher Education 
During the past several years, the demand for, and enrollment in, courses that offer a 
technology component has increased rapidly. Postsecondary institutions have witnessed an 
increase in overall technology integration efforts with faculty incorporating a variety of 
technological learning tools (Sikora, 2002). Tabs (2003) reports that academia has responded to 
the demand for alternate course formats by focusing their research mostly on distance learning 
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modalities. Evidence of this demand is also provided in a 2002 National Center for Educational 
Statistics (NCES) report that documents that 88% of the institutions surveyed projected an 
increase in the number of course offerings that use a variety of available computer-based 
instructional models. Corresponding to this demand, national standards through the 2002 
International Society for Technology and Education (ISTE) and the National Center for 
Accreditation of Teacher Education (NCATE) have been created to provide guidance, 
credibility, and accountability in the development of curricula that include the wide range of 
computer and technology-assisted mediums.    
Initially, correspondence courses and pre-recorded TV or audio formats paved the way 
for the variety of alternative digital teaching platforms. In a 2002 NCES study, computer-based 
distance education was broadly defined as “education or training courses delivered to remote 
(off-campus) sites via audio, video (live or prerecorded) or computer technologies, including 
both synchronous (i.e., simultaneous) and asynchronous (i.e., not simultaneous) instruction” 
(Tabs, 2003, p. iii). The core meaning of these labels speaks to the separation of instructor and 
students by place and time (Bowman, 1999).   
Over time, the meaning of educational digital technology has evolved and transformed; 
the type of technology used typically influences its terminology and application. Today, 
interchangeable terms such as online learning, distance education, computer-assisted education, 
distributed learning, e-learning, or information networking are some of the more commonly used 
references to educational technology (Gabrielle, 2001; Ikuenobe, 2003). More recently, internet 
courses and/or courses that include supplemental instructional hardware and software programs 
have joined the ranks of technology-assisted course delivery systems. In general, these mediums 
allow for computer-based services such as discussion boards, chat rooms, email, or other virtual 
learning designs, like specialized teaching software. Currently, the seemingly abundant and 
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diverse modalities available to educators consist of a variety of teaching and learning 
experiences that range from classroom interaction supplemented with various hardware and/or 
software components, to purely online courses where there is virtually no physical contact 
between instructors and students.  
With the rapid advancement and system choices available to academia within relatively 
few years, Daniel (1997) urges educators to take a holistic view of educational technology. 
Additionally, Daniel (1997) guides educators not to conceptualize technology as a single piece of 
equipment, but instead to regard it as a process or a set of tools that support integrated strategies 
and processes that, in turn, encourage self-learning and the effective organization of knowledge. 
As such, information technology has the potential to revolutionize how higher education 
instructors and administrators take advantage of these powerful tools (Samburthy & Zmund, 
2000; Schneider, 2000; Williams, Paprock, & Covington, 1999; Woodrow, 1991). University 
administration and faculty must also be aware of how education influences student behaviors and 
satisfaction with their educational experience while in college (Astin, 1993; Light, 2001) 
1.3: Student Profile 
Many factors influence student use and acceptance of technology in teaching and 
learning. A profile of students enrolled in digital learning environments presented by NCES in 
2002 revealed several factors that could potentially impact student achievement. To begin, a 
typical and shared concern of students who choose not to attend on-campus classes included time 
constraints imposed on them by work and/or family obligations. Several researchers have found 
evidence to support this claim and have cited availability, accessibility, and convenience as the 
most important reasons for choosing online mediums (Finklestein & Dryden, 1998; Leonard & 
Guha, 2001).   
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  In the higher education arena, the interest in information technology has also been 
partially driven by practical considerations related to use. For example, prior higher education 
research has established a foundation for examining certain institutional barriers to technology 
adoption (Adams, 2002; Neal, 1998). Other researchers have examined social cognitive factors 
such as self-efficacy, attitudes and perceptual beliefs about the use of technology (Brinkerhoff, 
2006; Compeau, Higgins, & Huff, 1996).  
1.3.1: Advantages of Using Information Technology in Higher Education 
There are several advantages to participating in computer assisted and online mediums. 
For example, expediency and convenience of information transmission are primary. As a result, 
most higher education institutions offering distance education or online learning courses do so in 
order to increase course access for students (Tabs, 2003). Another major benefit to asynchronous 
communication is that it allows students to work at their own pace and at times convenient to 
them (Bradburn, 2002). In a qualitative study by Trahan (2004), participants confirmed prior 
research that compared traditional classroom education to various technology-assisted learning 
mediums. Specifically, they indicated that accessibility and availability were probably the 
principal benefits to taking part in online courses.  
Another beneficial aspect of technology-assisted courses relates to learning and thought-
processing preferences. It appears that certain students appreciate having more control over what, 
how, and when they respond to instructor or student feedback. Brown (2001) addressed this 
experience and states that some students prefer the luxury of time to reflect rather than “having 
to think on their feet as they often must do in class” (p. 192).   
1.3.2: Disadvantages of Using Information Technology in Higher Education 
Even though learners are seeking more flexibility and access to education, prior to 
computers, the human element of teaching has always been a basic component of learning. A 
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recurrent theme expressed in the literature relates to isolation and the resultant comfort level 
when using technology course delivery mediums (Gabrielle, 2001). With little or no physical 
human interaction with the instructor, students in this setting are now forced to communicate and 
work independently. This lack of human contact may temporarily impede learning while a 
student acclimates to the new technology tool or digital delivery system. Another apparent 
disadvantage, and resulting implication for teaching, is that neither the instructor nor student may 
readily understand potential personal concerns regarding the independent nature of these 
innovative learning environments. Therefore, making students aware of the unique challenges 
related to the technology would be especially important to technology newcomers. One solution 
to relieving this sense of isolation and aloneness is the use of asynchronous platforms that help to 
build a sense of community (Brown, 2001).    
In general, researchers have found that, although digital learning designs are delivered in 
different manners, technology-assisted learning generally requires a high level of independence 
on the part of the remote learner. In particular, an underlying assumption for this study is that in 
order to succeed academically in these environments, students need to possess dispositional 
tendencies that are characteristic of self-regulated learners. Accordingly, high levels of 
motivation, innovativeness, self-discipline, self-efficacy, along with the ability to construct 
learning on their own, are hypothesized to promote adaptation to the technology in use and 
student achievement within the context of the course (Woolfolk, 2007). An individual‟s 
willingness and ability to become actively involved in his or her own learning processes is 
thought to be essential for academic success in the context of this study. As such, constructs 
measuring an individual‟s intrinsic motivation levels, ability to self-direct and persevere toward 
task completion, were measured to determine whether these variable influence technology beliefs 
and ultimate acceptance of computer-assisted learning.   
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1.4: MyMathLab 
In this dissertation study, computer-assisted learning expressly refers to students‟ 
learning experiences as they are facilitated through a specific mathematics software product in a 
technology-rich learning lab setting. The program was originally modeled after the Roadmap to 
Redesign (R2R) Project developed by the National Center for Academic Transformation 
(NCAT). Initial funding for R2R was provided through a U.S. Department of Education Fund for 
the Improvement of Postsecondary Education (FIPSE) grant. Under NCAT, a predecessor sister 
program, Program in Course Redesign (PCR) sponsored by the PEW Charitable Trust, laid the 
groundwork for redesign practices that integrate technology into higher education. The 
proponents of these projects purport that technology positively impacts student learning while 
providing cost effective instructional delivery systems. 
To launch the project, Louisiana State University (LSU), a large southern Research One 
institution in the State of Louisiana committed to investing over one million dollars to the 
construction of a computer Math Learning Lab to facilitate the redesign efforts. Beginning in the 
fall 2005 semester, the university began its transition period by offering three different College 
Algebra formats: a traditional classroom format, a large lecture format with computer support, 
and the R2R format. Initially, the pilot study for the R2R redesign model was conducted in the 
university‟s college Algebra and Trigonometry math courses. Subsequently, beginning with the 
2006-2007 academic school year, course offerings using the R2R course format were extended to 
include college level Pre-Calculus (Smolinsky, Rouse, & Cochran, 2006). 
An integral component of the redesign project was the adoption of a specialized software 
product, MyMathLab. In order to facilitate and accomplish the educational goals of the course, 
video instructional support is built into the MyMathLab program that allows students access to 
sophisticated tutorials and web-based assessment programs. Computerized homework, 
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randomized practice algorithms, and test exercises are also presented via video streaming 
tutorials. Consequently, students have unlimited opportunities to actively engage in problem 
solving attempts 24 hours a day. 
The proponents of the MyMathLab pedagogical model claim that this platform provides 
for increased math skills through unlimited opportunities for practice and repetition. More 
importantly, they assert that the technology supports and encourages self-monitoring and 
reflection skills. Additionally, the redesign format also features a variety of pedagogical features 
such as attending to multiple learning styles, providing instantaneous feedback, promoting 
repetition and skills and drills for mastery, and encouraging independence in learning. Of 
necessity, this student-centered approach to learning requires active participation from students 
in contrast to traditional passive lecture formats (Smolinsky, et al., 2006).   
In addition to the software, there is a learning laboratory component. The lab is well 
staffed with both graduate student math majors and instructors and is generally available to 
students 60 hours a week. Further, students meet in traditional classroom settings. In each three-
hour College Algebra and Trigonometry course, students meet for one hour a week for the 
classroom and lecture component of the model. The Pre-Calculus is a five-hour course and 
requires two hours class attendance per week. During these focus-group sessions, teachers of 
record serve as group leaders to review topics and establish weekly goals. The course 
requirements include a mandatory technology participation component as part of the final grade. 
The supporters of this design strongly believe that students can benefit by working in the 
mathematics lab through individualized and immediate support. Initial pilot data collected by 
LSU‟s math department indicated that 80% of students who complete a minimum of 70% of the 
time requirement earn grades of A, B, or C. Preliminary median exam scores also revealed that 
students participating in the R2R classrooms performed similarly to large lecture presentation 
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and mixed lecture/computer formats. Further, the pilot study indicated that retention and drop 
rates did not differ notably between the three formats (Smolinksy, et al., 2006). 
Beginning in the fall semester of 2005, the mathematics department at LSU routinely 
administered electronic questionnaires measuring student attitudes toward the R2R format. 
Students generally agree that participation matters. Approximately 89% of students believed that 
the software was effective in teaching and learning mathematics. Additionally, 88% of 
respondents reported that they would recommend the R2R redesign format to another student. 
However, an initial challenge that students faced includes a steep technology learning curve that 
required them to provide precise responses rather than the traditional opportunity to earn partial 
credit. Lastly, according to the results of the questionnaire, it appears that the demand on 
students to work independently posed problems for those students who possessed lower levels of 
self-regulating strategies. 
1.5: Theoretical Foundations 
An extensive review of the literature shows that no study has yet been completed to 
examine the interrelationships between the variables set forth in this study.  The specific 
individual constructs that define the conceptual model and support this integrated modeling 
approach to technology integration are presented in a future section of this study. Questions 
about the nature of technology adoption and integration have been the focus of information 
technology literature for a number of years. Most notably, Rogers (1995, 2000, 2003, 2004) 
categorically set forth adopter characteristics within a continuum ranging from laggards to 
innovators. A more recent development to studying technology integration relates to theories of 
post-adoptive behaviors. The overall premise and grounding for this approach centers on 
individual reflective cognitions surrounding ease of use, behavioral activities (antecedent and 
current), and future intentions relative to a specific technology applications (Jasperson, Carter, & 
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Zmund, 2005). According to these researchers, the processes of technology sensemaking fall 
within a circular reasoning pattern that may or may not be interrupted by external factors and/or 
internal changes within an individual. Often, researchers propose that individual personality 
characteristics serve as moderators between cognitive and behavioral intentions (Venkatesh, 
2003).   
A unique aspect of the current study is the attention to critical thinking dispositions that 
are hypothesized to influence the succeeding variables in the model. This study explored six 
major conceptual themes that were thought to help establish an integrated approach to teaching 
and learning using technology. Realizing the large number of factors influencing technology 
integration, this study proposed a structural model of technology acceptance connecting chosen 
individual perceptions to computer assisted teaching and learning factors of MyMathLab. The 
final model was evaluated using Partial Least Squares Structural Equation modeling techniques.  
The results available through these statistical techniques were evaluated to identify statistically 
significant correlational paths between the primary constructs of this study: (1) technology 
satisfaction, (2) critical thinking dispositions, (3) general and computer self-efficacy, (4) 
perceptual beliefs regarding the value of technology and its potential role in the classroom, (5) 
constructive reflection processes and personal innovativeness, (6) individual commitment and 
motivation, and (7) levels of eventual integration.   
1.6: Statement of the Research Problem 
Without a doubt, computers affect the way that higher education professors and their 
students teach and learn.  In addition, technology is impacting how individuals manage and 
process vast amounts of available knowledge. The benefits to education have already been 
remarkable. Still, the expansive growth of educational technology represents significant changes 
to the traditional ways of communicating knowledge.  Most importantly, educational 
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technologies have the potential to meet the increased global demands for accessible education, to 
provide cost-effective education, and to enhance the quality and effectiveness of teaching and 
learning (Daniel, 1997). For instance, internet access has brought a world of information to us 
with a click of the mouse. Currently, multiple course delivery systems include all-inclusive 
educational websites, packaged software products, and communication tools, such as 
Blackboard, that allow students to connect and collaborate with others instantaneously.   
Even though the traditional face-to-face learning model continues to dominate education, 
society appears to have welcomed all things digital both in the classroom and beyond. However, 
while these innovations appear to offer enormous potential, they have also been met with 
resistance, frustration, and skepticism. As the use of educational technologies continue, there 
becomes a parallel need to uncover instructional and curriculum approaches that effectively unite 
the student with the technology tool. Thus far, academic research has not equally kept up with 
the demands and pressures of internal and external consumers of education to determine how 
best to effectively integrate technology into the classroom. Naturally, it is not sufficient to invest 
in computers and technological equipment without thoughtful implementation plans and 
evidence-based empirical research to support learning. Instead, Jonassen (1994) suggests that the 
most efficient use for technology is when the device itself encourages active engagement in an 
activity and simultaneously enhances thinking and learning. In the language of post-adoptive 
behaviors that are central to this study, initial use and acceptance is conceptualized to extend 
beyond routinization to include specific technology features and process oriented factors that 
ultimately influence technology extension behaviors (Jasperson, et al., 2005). Clearly, 
universities have an obligation to respond to the diverse educational challenges and 
transformations that technology offers higher education.  As such, higher education is charged 
with designing curricula that successfully merges technology with teaching and learning and at 
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the same time allows them to remain competitive in the global educational market (Christensen, 
2001).  
One aspect of this study was to discover whether certain personality characteristics and 
the way learning environments are structured influences learning with technology. By examining 
these constructs, educators can determine if students have special needs that could potentially 
impact their adjustment to technology. If so, educators can then develop methods to 
accommodate personal preferences and emotional/social characteristics in the process.  
Informational technology can contribute greatly to student learning. However, educators must be 
responsive to the increased demand for informational technology and its implications for 
teaching and learning. Educators need research that informs and allows them to recognize, 
acknowledge, and address distinctive instructional needs for student success with computer 
assisted learning modalities. 
1.7: Significance of the Study 
A basic premise of the current study comes from the belief that technology influences 
student learning. Specifically, the model was designed to evaluate the interrelationships between 
individual traits and perceptions of technology that best support learning in a specialized 
situational context. Perhaps, an integrated approach that recognizes the potential role and union 
between both personality characteristics and the environment which impacts student perceptions 
and attitudes will provide another layer of understanding about the effectiveness of computer 
assisted technology in the classroom. The rationale for this research approach was predicated on 
a review of the literature that indicated that studies on technology use often examine variables in 
isolation. 
For example, researchers have searched for reasons underlying poor completion rates 
with distance learning formats (Gabrielle, 1991). Another trend has been to investigate patterns 
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of use that support technology adoption as in Rogers‟s (1995) five-level model. Holland (2001) 
continues the stage theory approach by proposing a developmental adoption theory to new 
innovations. Numerous authors examine use within various contextual settings, such as 
communication systems and office applications (Adams 2002; Davis, 1989; Venkatesh & Davis, 
2000). Williams and Meredith (1996) also studied usage in combination with various 
demographic variables and prior experience with computers. Lastly, there is also a wealth of 
studies that explore differences between traditional face-to-face models to technology- based 
classrooms. 
Indeed, there are many variables that potentially impact how effectively educators are 
assimilating technology into their curriculums. The ability of academia to shape technology into 
a well-established system of teaching and learning rests on evidence-based research. There 
remains a gap in the literature and a need for more detailed research on affective aspects of 
learning that encourage and predict the value of instructional technologies (Presno, 1998). A 
major limitation of many studies on educational technology is they do not examine the alliance 
between various psychological variables in combination with theories on human behavior and 
technology adoption. Understanding variables that shape student acceptance of technology 
would not only be useful to the individual student and faculty, but also to administrators that are 
concerned with improving retention and persistence of students to complete their degrees.  
1.8: Research Questions 
In recent years, studies examining individual responses to information technology have 
become increasingly popular and pertinent. The current study examined the previously 
mentioned relationships between predictor variables defined in the model and their eventual 
impact on the outcome variables. The constructs used in this study were chosen in an attempt to 
identify and understand important aspects of technology acceptance while using computer 
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mediated learning designs. The ultimate goal of this study was to explore the relationship 
between individual cognitions, intentions, and behaviors relative to technology acceptance. The 
overall research question to be answered is: What factors predict the impact that MyMathLab, a 
computer assisted learning format, has on student commitment and acceptance to integrate 
educational technology in a higher education classroom? This study will be guided further by the 
following sub-questions emanating from the literature surrounding information technologies: 
1. Do students incrementally exhibit higher levels of commitment and willingness to integrate 
technology into their learning in proportion to higher levels of critical thinking dispositions, 
personal innovativeness, and self-efficacy? 
2. What roles do perceived values of technology have on commitment to technology as a 
learning tool in a higher education context? 
3. Does the level of satisfaction with MyMathLab significantly influence integration 
intentions? 
4. Is there a coherent factor structure that underlies the items in the questionnaire? 
1.9: Research Hypotheses 
1. There is a relationship between critical thinking dispositions and computer self-efficacy. 
2. Higher levels of critical thinking dispositions will influence an individual‟s constructivist 
learning practices. 
3. Affective feelings of enjoyment or apprehension while using a computer correlate with 
higher levels of personal innovativeness. 
4. Computer affect and anxiety predicts general and MyMathLab self-efficacy. 
5. A student‟s satisfaction with technology will predict MyMathLab self-efficacy and 
perceptions of the value of technology. 
6. MyMathLab self-efficacy will predict student perceptions of value of the technology. 
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7. Computer self-efficacy is an antecedent to commitment to integrate MyMathLab into a 
student‟s routine learning practices. 
8. Value of technology predicts post-adoptive behaviors and commitment to MyMathLab.  
1.10: Purpose of the Study 
The overall purpose of the current study was to identify factors that predict how a 
specific computer assisted teaching model is integrated and assists in the learning processes of 
college students. This research attempted to discover if college students enrolled in LSU‟s 
MyMathLab would benefit from a learning environment that considers student stable personality 
traits in addition to technology adoption constructs. Studying psychosocial variables within the 
contextual setting of MyMathLab allowed this researcher to take advantage of rich variables that 
may subsequently support further technology adaptation theories. More complex models of 
technology integration and post-adoptive behaviors are needed to understand the dynamic 
network of factors impacting technology post-adoptive behaviors. 
In order to develop an integrated approach to technology acceptance, this study 
investigated a predictive model that could be used in the development of strategies to foster 
positive attitudes and perceptions of technology. Also, the specific variables that were selected 
recognized the importance of social and constructive learning constructs. Specifically, the 
proposed study examined the contributions that stable personality constructs, social learning 
environments, and cognitive belief structures regarding technology ultimately had on a student‟s 
commitment to accept and engage fully with the MyMathLab course format. By investigating the 
relationship between these constructs and their underlying measurable items, the researcher 
hoped to discover how these factors simultaneously interacted. Taken as a whole, this study 
attempted to answer the question of how, when, and why do individuals engage in and interact 
with technology to its fullest potential. A study exploring these factors can help educators to gain 
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a better understanding of potential curricular, instructional, and/or learning modifications that 
could be incorporated into technology assisted lesson plans to ensure maximum effectiveness 
and student success.  
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CHAPTER 2 
REVIEW OF THE RELATED LITERATURE 
 
In recent years, the literature framing the work of many information technology scholars 
has largely centered on the impact that self-efficacy, adopter‟s perceptions of technology, and 
individual characteristics has on eventual acceptance of technology (Compeau & Higgins, 
1995b; Davis, 1989; Venkatesh & Davis, 2000). For example, antecedents to self-efficacy that 
have been found to be significant include social influences, certain demographic variables, and 
cognitive belief systems regarding the usefulness of technology. Much of the research on 
innovation diffusion stems from the work of Rogers (1995). In his work, he identified five 
characteristics of individuals that potentially impact technology adoption. Moore and Benbasat 
(1991) extended the work of Rogers to further define perceived characteristics that were thought 
to effect diffusion rates. The scholarship of Compeau and Higgins (1996) has also provided 
researchers the framework for researching and predicting behavior and actual technology 
performance.   
Researchers have also found evidence that affective belief systems, such as anxiety, can 
be linked to outcome expectations. Martocchio (1992) found evidence for individual 
dispositional characteristics guiding behaviors. Individual perceptions of the effectiveness of the 
technology as antecedents to usage also appear to be related to acceptance. For example, Moore 
and Benbasat (1991) argue that as positive attitudes toward technology increases, so do 
intentions to use. As demonstrated in the work of these scholars, technology specific 
characteristics of an innovation, along with cognitions and individual attributes, appear to predict 
acceptance.   
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2.1: Related Theoretical Frameworks 
 
While similarities naturally exist among the various definitions and characteristics 
describing acceptance of information technology, post-adoptive behaviors, as defined by 
Jasperson, et al., (2005), served as the starting point for conceptualizing technology acceptance. 
The primary focus of this study is how individual perceptions of technology and personality 
dispositions influence adoption. The concepts underlying commitment to technology presented 
in this literature review highlight the importance of an individual‟s tendencies to engage in 
higher order reasoning and critical thinking processes, reflective thought, self-regulation, and 
self-awareness.  
2.1.1: Post Adoptive Behavior Theory 
The outcome variables represented in this conceptual model stem from the work of 
Jasperson, et al., (2005) related to post-adoptive behaviors. According to these researchers, 
technology adoption, use, and extension behaviors are predicated by an individual‟s initial 
acceptance and decisions to use technology. At the next stage, post-adoptive behaviors are 
hypothesized to begin as “the individual actively chooses to explore, adopt, use, and possibly 
extend one or more of the application‟s features” (p. 532). Cooper and Zmund (1990) have also 
found that some individuals may wish to explore a technology beyond its basic applications. 
Jasperson et al., posits that two cognitive structures exist encompassing both reflective and non-
reflective components that subsequently influence post-adoptive behaviors. 
Critical thinking dispositions as a forerunner to constructivist thinking mirror the idea 
that reflective thought is correlated to technology sense-making (Louis & Sutton, 1991, as cited 
in Jasperson, et al., 2005). Additionally, cognitive beliefs adjust and adapt in response to 
experience, intervening actions, or external support such as the MyMathLab environment, such 
as in the current study. Furthermore, self-moderating effects can include direct experimentation 
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with a technology tool (Igbaria, Guimaraes, & Davis, 1995). Peer or other support, in the form of 
direction or joint activities, seems to impact intention as well. According to Venkatesh et al., 
2003 (as cited by Jasperson, et al., 2005), “given a particular time and context, an individual‟s 
intentions to engage in post-adoptive behavior are the best predictors of that individual‟s actual 
post-adoptive behaviors (p. 538). Ultimately, post-adoptive extension behaviors in this study are 
represented by variables designed to measure commitment and integration of MyMathLab as a 
result of individual student‟s respective learning experiences.   
2.1.2: Critical Thinking Dispositions 
Overall, critical thinking abilities and dispositions play an important role in shaping 
student learning experiences (Bloom, 1956; Walsh & Hardy, 1997). Halpern (1999) 
acknowledges that higher education institutions have, for some time, recognized the value of 
critical thinking in the learning process. In 1999, a National Education Goals panel called for an 
increase in “the proportion of college graduates who demonstrate an advanced ability to think 
critically, communicate effectively, and solve problems will increase substantially” (p. 70). 
Halpern (1999) interprets this goal to mean that it is incumbent on educators to instill critical 
thinking as a value worth pursuing. Halpern further believes that, “as long as critical thinking is a 
desired outcome of education; we will need to find ways to help students improve their abilities 
to think critically and their disposition to use these skills” (Halpern, 1999, p. 70). 
Broadly, critical thinking is understood as the ability to problem-solve, reflect, and 
evaluate the adequacy of information through the use of cognitive and metacognitive skills 
(Dewey, 1993; Ikuenobe, 2003; Williams, Wise, & West, 2001). Researchers have proposed 
numerous models that attempt to capture the meaning of critical thinking. For instance, Perkins, 
Jay, and Tishman (1993) presented a triadic critical thinking dispositional theory. According to 
their theory, intellectual behavior included three components: ability, sensitivity, and inclination. 
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Ability is referred to as the “capabilities and skill actually needed to carry through on a behavior, 
e.g. open-mindedness...sensitivity is defined as an “alertness to appropriate occasion to exhibit 
the behavior... and inclination is associated with the “tendency to actually behave in a certain 
ways” (p. 4). In addition to providing explanatory constructs for critical thinking dispositions, the 
triadic model presented by Perkins et al., (1993) specifically included seven distinct thinking 
dispositions: (1) to be broad and adventurous, (2) sustained intellectual curiosity, (3) clarify and 
seek understanding, (4) be planful and strategic, (5) to be intellectually careful, (6) seek and 
evaluate reasons, and (7) to be metacognitive. It is from this vantage point that the current study 
proposed to explore critical thinking as an integral predictor of technology adoption. 
With the advent of technology in the classroom, educators have moved from examining 
constructs specific to critical thinking, to discovering how to extend critical thinking approaches 
into the technological teaching environment. For instance, educators are beginning to recognize 
the importance of competency in information literacy skills, which refers to a critical thinking 
approach to information technology. Competency in this venue implies that students are able to 
examine and assess the usefulness, integrity, and accuracy of online source materials (Brown, 
2001). Harada and Yoshina (1997) also explored ways that technology could be used to support 
aspects of critical thinking such as information-seeking processes and questioning the validity of 
internet resource materials. Similarly, Duffy (2000) defines critical thinking abilities and their 
related dispositional traits to include the ability to tolerate uncertainty, develop effective 
information-processing strategies, and the capacity to discount irrelevant evidence. Critical to 
success in online environments is that students are challenged to take a greater role in reflective 
and active learning as they are being guided instead of being told. Bowman (1999) states that in 
distance-learning environments, “learners gain a greater degree of control of how, when, and 
where their learning occurs” (p. 1).  Similarly, Harada et al., (1997) proposed that, “by thinking 
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about what they were doing, why they were doing it, and what their next steps might be, students 
gained valuable insights into their own actions” (p. 10). MyMathLab is specifically constructed 
so that students are compelled to negotiate critically through the math exercises in order to learn 
the required skills.  
In 1990, the American Philosophical Association (APA) conducted a Delphi study to 
establish the theoretical grounding for the critical thinking dispositions. The stated purpose of the 
APA study was to “provide a robust definition of the construct of critical thinking, encompassing 
both cognitive skills and personality attributes” (Facione, Facione, & Sanchez, 1994, p. 34).  
According to these panelists, seven mental attributes were identified as crucial to critical 
thinking: Maturity, Truth-seeking, Open-mindedness, Analyticity, Systematicity, Inquisitiveness, 
and Self-confidence (Facione, et al, 1994). These aspects of critical thinking dispositions are 
consistent with previous empirical studies.  For example, metacognitive skills including the 
ability to reflectively consider one‟s own thinking process and analytic or reasoning skills, such 
as the ability to evaluate the need for and quality or reasonableness of evidence, are at the core of 
both critical thinking abilities and attributes (Edman, et al., 2000). Furthermore, the APA panel 
pointed out that an individual adept at critical thinking possesses a set of core human cognitive 
processes that allow for reasoning and judgment. They identified necessary skills and abilities 
including: Analysis, Interpretation, Inference, Explanation, Evaluation, and Self-Regulation that 
are expressly related and crucial to the overall dispositions measured in this instrument (Facione 
& Facione, 1992). The Delphi panel expounded on the characteristics of the ideal critical thinker 
as follows: 
“The ideal critical thinker is habitually inquisitive, well-informed, trustful of reason, 
open-minded, flexible, fair-minded in evaluation, honest in facing personal biases, 
prudent in making judgments, willing to reconsider, clear about issues, orderly in 
complex matters, diligent in seeking relevant information, reasonable in the selection of 
21 
 
criteria, focused in inquiry, and persistent in seeking results which are as precise as the 
subject and the circumstances of inquiry permit” (Ennis, 1985).  
 
Specifically, scales from the California Critical Thinking Disposition Inventory (CCTDI) 
developed by Facione and Facione (1992) were used in this study to assess the affective and 
attitudinal dimensions of critical thinking and an individual‟s overall disposition to think 
critically. In particular, items representing maturity, inquisitiveness, and truth-seeking 
dispositions were hypothesized in this study to correlate with computer self-efficacy and 
constructive reflective attributes necessary for technology acceptance.  
2.1.3: Self-Efficacy 
The construct of self-efficacy has its roots in social cognitive theory and is generally 
understood as a person‟s perceived belief in his or her ability to accomplish a specific task 
(Bandura, 1977, 1986, 1993, 1995). Albert Bandura is generally considered the founder of these 
theories and proposes that self-perception is directly linked to the amount of effort one will put 
forth and the length of time one will be devoted to a task. As such, self-efficacy is believed to 
affect life choices. Afterward, self-efficacy then becomes a precursor to motivation and specific 
behaviors towards completing an activity. For that reason, a cycle of self-examination and 
interpretation of one‟s ability will subsequently alter future performance. Accordingly, self-
efficacy can be conceptualized as a future oriented belief of performance in a context-specific 
assessment of success. Specifically, Pajares (1996) defines self-efficacy as “a context-specific 
assessment of competence to perform a specific task” (p.15).   
You are your own critic. However, individuals with high levels of self-efficacy generally 
tend to be more resilient to failure (Karsten, & Roth, 1998).  Conversely, if an individual does 
not believe that he is capable of success, he may exhibit avoidance behaviors or abandon the task 
altogether (Bandura, 1986, 1995). The phenomenon of mastery experiences is a powerful source 
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of self-efficacy (Woolfolk, 2007). Most people would agree that their own personal experiences 
are the most influential source of self-efficacy; with each new accomplishment hopefully 
increasing self-efficacy. Emotional arousal can also significantly influence your abilities either 
negatively or positively depending on the emotions you are experiencing. Lastly, social 
persuasion can give someone a boost in the right direction even though it may or may not be as 
permanent factor for sustained motivation.   
2.1.4: Technology Specific Self-efficacy  
Pajares (1996) examined the impact that self-efficacy has on academic success and found 
support to “Bandura‟s (1986) contention that efficacy beliefs mediate the effect of skills and 
other self-beliefs on subsequent performance by influencing effort, persistence, and 
perseverance” (p. 552). It is from this vantage point that studies regarding computer self-efficacy 
have emerged (Duggan, 2001; Presno, 1998; Smith, 2001; Zhang & Espinoza, 1998). Low 
computer self-efficacy may become associated with low ability, thereby further lowering a 
student‟s ability to perform at his or her fullest potential. Computer self-efficacy has been shown 
to be a strong indicator of computer use behavior in the context of both hardware and software 
applications (Argarwal, Sambamurthy, & Stair, 2000). At times, new users of technology 
experience fear and uncertainty that can produce negative and even demoralizing feelings 
towards a technology tool (Anderson, 1998).  Prior research also suggests that comfort level with 
technology, experience, positive attitudes toward technology, and computer anxiety predict 
satisfaction and perceptions of educational technology (Duggan, Hess, Morgan, Kim, & Wilson, 
2001; Gabrielle, 2001; Gehlauf, Shatz, & Frye, 1991; Price & Winiecki, 1995). In this study, I 
consider how factors relating to the level of perceived computer self-efficacy eventually impact 
perceptions of effectiveness and acceptance of information technology learning tools. 
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2.1.5: Social Learning and Constructivist Principles 
The role of the teacher in post-secondary institutions is taking on more of a facilitator or 
coach of learning function rather than the traditional lecturer.  In the sense of constructivist 
principles that advocate for a student-centered learning approach, teachers cultivate students‟ 
ability to learn while students set their own goals (Sherry, Billing, Tavalin, & Gibson 2004).  
Constructivism is a learning theory that states that students learn by doing and emphasizes the 
active role of the learner in knowledge construction (Woolfolk, 2007). Individual constructivism 
presented by Piaget (1970, 1985) argues that learning is internalized based on self-concept and 
through the processes of assimilation and accommodation that ultimately become the building 
blocks for organizing previously learned material. Vygotsky (1997) expands on the concepts of 
social constructivism asserting that social interaction, cultural tools, and activity also shape 
individual development and learning.   
A basic premise of constructivist learning environments then is that the environment 
promotes engagement and reflection that, in turn, provides for collaboration (Driscoll, 1994).  
Woolfolk (2007) presents five conditions for learning in the constructivist approach to learning 
(p. 349). 
1) Embed learning in complex, realistic and relevant learning environment.   
2) Provide for social negotiation and shared responsibility as part of learning.   
3) Support multiple perspectives and use multiple representations of content.   
4) Nurture self-awareness and understanding that knowledge is constructive.   
5) Encourage ownership in learning.  Students should be given complex problems with 
multiple elements and situations that could apply what they are learning to the real 
world. 
 
MyMathLab provides a platform for the social and individual self-directed learner 
concepts to which the above principles speak to. Similarly, this format encourages student 
awareness by introducing students to new ideas and skills to discover their own knowledge. 
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Stated another way, MyMathLab encourages students to exercise new and different cognitive 
techniques.  
Researchers have also found that instructor interaction and management of discussion 
forums predict course satisfaction and perceived effectiveness of teaching with technology 
(Gabrielle, 2001). Trahan (2004) discovered that students generally believe that in-depth and 
timely feedback is critical to their performance and satisfaction with computer-assisted courses 
that utilize discussion board mediums to promote engagement. The need for quality feedback 
suggests that the instructor/facilitator assumes an active role in monitoring and guiding of online 
discussion. According to the American Council of Education (1996), “the curriculum of the 
virtual college is composed of specific courses which involve the interaction between the learner 
and the instructor, among learners and/or between learners and learning resources conducted 
through one or more media...” (p. 15). 
The implications for educators who wish to integrate technology into their course 
requirements are many and varied. In general, organized and structured discussion appears to be 
a relevant teaching concern. This assumption implies that greater attention to these components 
in the teaching of online and computer assisted courses is a necessary prerequisite to student 
success. A number of studies suggest that certain technology tools have the capacity to 
encourage self-discipline and promote active learning on the part of the student (Anderson & 
Reed, 1998).  In particular, the current literature on technology infusion endorses collaboration 
and group activities that are designed to encourage deep higher order thinking. For example, 
activities that serve to encourage peer collaboration, such as small group discussion and 
problem-solving activities, have been found to be critical to technology assisted learning. 
Christensen (1997) also discovered that interactive forms of communication positively 
influenced student attitudes towards distance learning. Additionally, Carvendale (2003) posits 
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that organizational course-management software has the potential to promote interaction between 
students and their professors. Several researchers studying community development via 
communication mediums have also found that these tools provide an effective way to promote 
collaboration (Brown, 2001; Scott, 1999; Wegerif, 1998). The results of these studies suggest 
that there is a strong relationship between activities that promote collaboration and student 
engagement in their own learning processes (Jonassen, Peck, & Wilson, 1994).   
Subsequently, constructivist approaches to teaching can usually be recognized by actions 
that promote meaningful self-evaluation and learning. Student-centered approaches focus on the 
student rather than on the teacher, allowing the student to build up his or her own knowledge 
during active learning. The MyMathLab format specifically recognizes the importance of social 
learning and promotes these principles of knowledge construction within the learning lab. In 
particular, the process of scaffolding or students helping one another has been observed in the 
math labs. Additionally, other aspects self-interaction and environmental variables, such as 
modeling and feedback, are built into the MyMathLab program that made this context relevant to 
this study. 
2.1.6: Motivational Theory 
What is motivation and how do educators encourage a student‟s motivation to learn?  
Motivation is the force that drives a person to succeed. It is more than the want or intention of a 
student to learn; it is the quality of mental effort put forth. Therefore, in the context of learning, it 
would seem that motivation is a basic need for positive progression of an academic career. The 
construct is complex with multiple variables such as self-determination, goal achievement, 
different interests and boredom, anxiety and self-worth potentially influencing a person‟s 
willingness to learn. Motivation and a student‟s sense of self-efficacy go hand in hand.  If 
efficacy is high, students will be motivated to, „‟set higher goals and be less afraid of failure, and 
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find new strategies when old one‟s fail” (Woolfolk, 2007, p. 333). Personal factors such as need, 
goals, fear, or curiosity may also fuel a person‟s interest. Motivation has been described as either 
an internal trait or a state that arouses, directs, and/or maintains behavior (Deci & Ryan, 1985; 
Graham & Weiner, 1996; Pintrich, Marx, and Boyle, 1993).   
Ideally, in the realm of education, a sense of self-determination would provide the sole 
impetus to seek out activities that were rewarding for its own sake. On the other hand, a student 
may at times need external persuasion to persevere toward an end goal, such as a passing grade 
in a class. Motivation is fueled by persistence and effort that may eventually lead to 
achievement. As Brophy (1986) describes motivation, it is a “student tendency to find academic 
activities meaningful and worthwhile and to try to derive the intended academic benefits from 
them” (as cited in Woolfolk, 2005, p. 395).    
Students who tend to believe that they can control whether or not they will enjoy success 
because of their own effort and ability may also believe that personal skills will incrementally 
improve through hard work. If a teacher makes a conscious effort to maintain a high level of 
expectations in a classroom, he or she may expect students who are intrinsically motivated to 
demonstrate an increased sense of competence, ability, and self-worth. Students will usually be 
more attentive to a task that they feel has a purpose or a task that they can relate to everyday 
situations. Authentic tasks can be a powerful and motivational experience when one feels like 
they can make a difference; autonomy, therefore, is critical to promoting motivation. 
Additionally, motivation is influenced by personal characteristics such as, gratification, the need 
to achieve, the need for socialism, and levels of aspiration. In addition, Maslow (1970) states in 
his hierarchy of needs, that individuals need a sense of belonging. Following these thoughts, 
when working with a group, i.e., the MyMathLab, a student‟s motivation can potentially be 
increased.   
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2.2: Study Constructs and Conceptual Model 
The surveys used in this study contained questionnaire items that were categorized as 
follows: (1) General Confidence in Computers, (2) General Technology Beliefs, (3) Value of 
Technology in Learning, (4) Value of MyMathLab, (5) General and Specific Computer Self-
Efficacy, (6) Integration and, (7) Individual Commitment to Technology. The overall intent of 
the instruments was to serve as a tool for the study of factors that could potentially predict 
technology integration and post-adoption behaviors. The focal constructs listed in Table 2.1 were 
operationalized by their respective survey items and subsequently used to conceptualize the 
research model to be examined in this study. Figure 2.1 follows to illustrate the interrelationships 
of the factors within the theoretical structural model of this research study.  
Table 2.1: Study Constructs 
Constructs Operational Definitions 
General Computer Confidence Level 
Computer Anxiety Negative feelings of apprehension or anxiety that one 
experiences when using computers. 
Computer Affect  Positive feelings of enjoyment a person derives from using 
computers. 
General Technology Beliefs 
Beliefs Belief regarding the use of technology integration into the 
classroom. 
Personal Innovativeness in IT An individual‟s willingness or propensity to experiment with 
existing or new technology. 
Value of MyMathLab in teaching 
Learning Process  The impact of technology on learning processes. 
Student Learning  The impact of technology on student learning 
Motivation   
Computer Self-efficacy Specific MyMathLab 
Computer Self-Efficacy An individual‟s belief about his or her capabilities to use 
computers. 
Value/Satisfaction with MyMathLab 
Relative Advantage Perception of the value and advantages of MyMathLab. 
Compatibility MyMathLab fits with student values and practices 
Complexity The extent to which MyMathLab ease of use will lead to a 
more rapid adoption. 
(table con‟t) 
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Constructivism 
Constructivist Practices  Active involvement in knowledge construction including 
reflection, self-monitoring, self-control of the learning 
process. 
Individual Commitment to Learning with MyMathLab 
Individual Commitment   The level of commitment given to MyMathLab. 
Use- Routine  
Use-Infusion  
Critical Thinking Dispositions 
Maturity Disposition A person‟s disposition to making reflective judgments. A 
measure of cognitive maturity. 
Inquisitiveness Disposition The inquisitive person is intellectually curious, one who 
values being well-informed, wants to know how things work, 
and values learning even if the immediate payoff is not 
directly evident.  
Truth-Seeking Disposition Targets the disposition of being courageous about asking 
questions and honest and objective about pursuing inquiry 
even if the findings do not support one‟s interests or one‟s 
perceived opinions. 
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Figure 2.1: Theoretical Structural Model: Factors Contributing to the Impact of MyMathLab on Integration and 
Commitment to Technology 
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2.3: Summary of the Literature Review 
While a wide variety of cognitions influence technology adoption behaviors, social 
learning theory (Bandura, 1977, 1986, 1993, 1995) also directed the proposed connections of 
variables for this study. Bandura proposed that there exists a reciprocal relationship between 
behavior, cognition, environment, and personal factors. In particular, he posits that self-efficacy 
beliefs drive an individual‟s perception of competence and how successful one is in acquiring 
knowledge and skills. Pajares (1997) further extends this theory and discovered that behavior is 
also predicated by certain self-evaluative perceptions. Similarly, self-efficacy can be seen as 
motivational force impacting persistence towards a task and, consequently, a strong predictor of 
behavior (Gibson & Dembo, 1984).  
There is also evidence to support that general self-efficacy strongly predicts subsequent 
technology self-efficacy. In the context of specific software applications, Argarwal, et al., (2000) 
found evidence that general computer self-efficacy strongly predicts perceived ease of use in 
addition to specific behavior toward technology usages (Gist & Mitchell, 1986). The current 
study explored the belief that individuals with high levels of self-efficacy and positive attitudes 
towards technology will also tend to approach technology challenges with willingness towards 
overcoming potential barriers.  
Moreover, self-efficacy is thought to be influenced by personality traits and self-concepts 
of innovativeness (Argarwal & Prasad, 1998; Marakas et al., 1998). The construct, Personal 
Innovativeness (PIIT), is hypothesized in this study to parallel critical thinking dispositions of 
inquisitiveness, cognitive maturity, and truth-seeking tendencies. Moreover, this hypothesis is 
further supported by prior research indicating that, “self-efficacy belief is related to an 
individual‟s openness to experience” (Jones, 1995). Additionally, individuals with higher levels 
of stable personality traits have a greater willingness to explore and are more likely to voluntarily 
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experiment with new technologies (Argarwal et al., 2000). The stable personality constructs of 
critical thinking and personal innovativeness were believed to promote computer self-efficacy 
and, subsequently, increase acceptance and commitment of the MyMathLab technology. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
 
3.1: Introduction 
The overall purpose of this study was to examine and understand the experiences of 
students while enrolled in MyMathLab, a computer assisted pedagogical model. This chapter 
outlines the data collection and statistical analysis methods that were utilized to conduct this 
study. Based on the overriding research questions, hypotheses, and prior literature reviewed, a 
conceptual model of computer-assisted learning and technology adoption was developed. In 
order to investigate key indicators of technology adoption and post-adoptive behaviors, students 
were asked to respond to survey questions measuring stable personality constructs and perceived 
value of technology to teaching and learning. Previous theoretical frameworks became the 
foundations for conceptualizing the model for the current study. For instance, social cognitive 
theory, and studies related to individual characteristics and their potential interaction with 
perceptions of educational technology, provided the researcher with the following broad research 
questions for the current study.   
1) What factors predict the impact that MyMathLab, a computer assisted learning format, 
has on student commitment and acceptance to integrate educational technology in a 
higher education classroom?  
2) Do students incrementally exhibit higher levels of commitment and willingness to 
integrate technology into their learning in proportion to higher levels of critical thinking 
dispositions, personal innovativeness, and self-efficacy? 
3) What roles do perceived values of technology have on commitment to technology as a 
learning tool in a higher education context? 
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4) Does the level of satisfaction with MyMathLab significantly influence integration 
intentions? 
5) Is there a coherent factor structure that underlies the items in the questionnaire? 
 
3.2: Introduction to the Research Data Analysis Procedures 
 
The researcher employed a quantitative data collection method and survey approach to 
obtain data concerning the use of a context specific computer assisted design, MyMathLab. The 
questionnaire items included in the survey measuring the constructs of the proposed model 
previously discussed were subsequently used to predict the impact that MyMathLab has on a 
student‟s commitment to the learning process and integration of technology.   
Investigating a wide array of instructional technology processes and antecedent variables 
necessitated the use of a variety of data collection steps and statistical procedures. Data analysis 
for the final conceptual model was performed using the Partial Least Squares (PLS) method of 
Structural Equation Modeling (SEM). The primary intent of this statistical approach is to allow a 
research to model and predict relationships between constructs. In this study, the resulting 
correlations were evaluated to further understand the individual and collective significance and 
implications of the study variables to computer-assisted learning. Details of the methodology for 
the proposed study are discussed in the following sections: (1) Context for the Study, (2) 
Participants and Sampling, (3) Research Design, (4) Instrument Development, (5) Data 
Collection, and (6) Methods of Analysis.  
3.3: Context and Setting 
The study was conducted at Louisiana State University (LSU), a prominent and large 
Southern Research I university. As a whole, the University upholds a vision of a nationally 
accredited flagship institution. As such, research and scholarly investigations focusing on 
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effective teaching and learning practices in higher education are embraced in the University‟s 
overall mission. 
Currently, three mathematics courses are being taught using the redesign philosophies 
and practices of MyMathLab discussed in the previous chapter: (1) College Algebra, (2) 
Trigonometry, and (3) Pre-Calculus. LSU students must have a minimum ACT placement score 
of 25 or greater to be eligible for the first college math course; College Algebra, which then 
serves as a prerequisite to higher level mathematics courses. Student characteristics such as 
college major or grade level are not addressed in this study as the purpose of this study is to 
examine student experiences with the instructional technology rather than the relationship of 
such demographic independent variables to the outcome variables of the research. 
MyMathLab is a software program that offers students multiple opportunities to engage 
in practice and mastery of mathematical concepts presented in their respective courses. Students 
purchase the required software that then allows them access to computerized practice problems 
and quizzes on their own time. In addition to the software, a required lab component provides 
students with expert tutoring and individualized support. Prior data collected by the mathematics 
department indicates that active engagement with the software predicts course grade outcome 
(Smolinsky, et.al., 2006). 
3.4: Target Population and Participant Selection 
The question of whether a sample sufficiently represents the population from which it is 
drawn is fundamental to any research study. It is incumbent on the researcher to make a priori 
decisions regarding how representative a sample is, and then subsequently provide an 
appropriate design to accomplish this goal. In this section, the characteristics of the larger 
population from which the sample will be drawn are discussed. Sampling methods for participant 
selection, in addition to a review of the considerations used to justify appropriate sample size and 
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adequacies of power, are presented. In quantitative studies, research methodologies and 
approaches dictate how demanding and robust sampling must be. One benefit to Partial Least 
Squares Structural Equation Modeling is that sample size and power requirements are not as 
demanding and this method is amenable to smaller sample sizes.  
3.4.1: Sampling Methods 
This study used a probability sampling method in order to collect the quantitative data. 
Initially, the selection of an appropriate sample is dependent on establishing adequate criterion 
for the sampling unit. Once acknowledged, the results obtained from a representative sample will 
then allow for inferences about its corresponding population. Specifically, the sampling unit was 
drawn from the accessible population of students that, for this study, comprise the entire 
population on students enrolled in the MyMathLab courses. Gall, Borg, and Gall (1996) define 
accessible population as “all the members of a set of people, events, or objects who feasible can 
be included in the researcher‟s sample” (p. 753).  
3.4.2 Survey Participants 
The participants in this proposed study were selected based on their enrollment in one of 
three mathematics courses: College Algebra, Trigonometry, or Pre-Calculus. Demographic 
information regarding gender and date of birth was also collected and summarized. Students 
were also asked to identify which particular mathematics course they were currently enrolled in. 
These individual characteristics were analyzed using descriptive statistical methods to provide a 
student profile. Further demographic information regarding various higher education variables 
such as major of study, ethnicity, year classification, etc. were not considered in this study as the 
purpose is to assess student experience rather than group or individual differences. However, 
future research may find these personal characteristics relevant to educational technology 
adoption.  
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Of interest to this study was the determination of perceived level of overall technology 
acceptance. Therefore, in order to establish a profile of computer usage, students were asked to 
respond to ranked forced choice questionnaire items based on the Stages of Adoption theory of 
technology diffusion proposed by Rogers (1995). It was hypothesized that varying levels of 
technology expertise existed which could potentially impact the remaining items. For instance, 
lower stages of technology adoption relate to general awareness of technology, frustration, and 
familiarity. The highest level, Stage 5, is labeled “Creative application to new contexts” and 
corresponds to the ability to apply and integrate technology. Interestingly, this stage appears to 
parallel post-adoptive behavioral concepts. An overall mean score of 4.14 on a scale of one to 
five was reported suggesting that the majority of students viewed computers as a valuable 
instructional aid and were not concerned about the technology aspect.   
The researcher administered two survey instruments to the LSU students enrolled in the 
mathematics courses during the Fall 2007 semester. Approximately 3,000 students were enrolled 
in three mathematics classes and made up the sampling frame to measure the specific 
MyMathLab constructs. Data collected at the beginning of the semester measured stable 
personality constructs and beginning perceptions of technology. Subsequently, these results were 
combined with the final constructs to provide the factors that were included in the full conceptual 
model put forward in this research. Approximately 1,500 students completed the two individual 
surveys at both time frames.  
3.5: Research Design 
The research design and methodology for the current study, with an emphasis on methods 
and procedures, will be discussed in the following sections of this report. Critical elements in 
considering an appropriate research design include methodology, sample type, data collection 
methods, and data analysis type(s).  
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The current study performed in this dissertation research study used a quantitative self-
reporting exploratory survey approach to data collection and analysis. This method was chosen 
to provide perceptual data on information technology in the context of the computer assisted 
learning modality of this study; MyMathLab. An attitudinal self-reporting scale with closed 
ended questionnaire items was created and ranked on a Likert scale, ranging from (1) Strongly 
agree to (5) Strongly disagree to measure the variables of the study regarding teaching and 
learning with MyMathLab. The unit of analysis for the sampling frame was comprised of 
individual students enrolled in three specific mathematics classes.   
Paper and pencil surveys were administered to the students during the last two weeks of 
the Fall 2007 semester. The resulting data was analyzed and reported at the group level that 
enabled the researcher to explore the distributional characteristics of the focal questionnaire 
items. Descriptive statistics procedures were also performed to assess the integrity of statistical 
assumptions and to provide information on the frequencies, means, and standard deviations of 
the survey responses.  
3.5.1: Rationale for Methodology 
 The search for how information technology use is affecting students in higher education 
students remains an ongoing issue. This exploratory modeling study utilized a quantitative 
approach to exploring the relationships between the constructs of the study. Specifically, 
constructs were chosen based on theoretical foundations set forth in prior literature regarding 
general and computer self-efficacy, motivation, personality constructs, value perceptions of 
technology and ultimate commitment and acceptance of the MyMathLab format. The two survey 
questionnaires were created based on previously validated scales and existing instruments; the 
item wording was adapted as necessary to fit within the context of this study. After the variables 
of this study were identified, the data analysis method was selected based on the intent of the 
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study; that is, to identify factors that contribute to the impact that MyMathLab has on students‟ 
commitment to their learning experiences in this context. 
The goal of the data collection and analysis portion of this study is two-fold. First, 
quantitative information derived from the data allowed for descriptive and inferential statistical 
analysis. Secondly, the Partial Least Squares (PLS) method for Structural Equation Modeling 
(SEM) was selected as the exploratory method. The statistical analyses capabilities of PLS allow 
researchers to concurrently perform confirmatory procedures along with modeling and prediction 
characteristics. The survey data gathered from student responses to categorized indicators 
underlying the constructs of the model provided the data to analyze and identify the relationships 
between the constructs.  
3.6: Instrument Development 
The discussions surrounding instrument development for this study are discussed in the 
following sections: (1) Pilot Study, (2) Instruments, and (3) Constructs. In general, validity and 
reliability statistics and procedures for survey items support the appropriateness of an instrument. 
Procedures to ensure that constructs reliably measure what they purport to measure is the 
foundation for quality research design and is accomplished through an analysis of the 
psychometric properties of an instrument. In order to provide data regarding the perceptions and 
experiential attributes of the students, a self-reporting survey approach with forced choice 
responses was used in this study. Prior data and selected constructs were considered in the 
creation of the hypothesized model for this research. Several methods were used to ensure the 
quality of the instruments and underlying model constructs used in this study. The following 
sections address the steps included to assure design and instrument quality.   
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3.6.1 Pilot Study 
 
Recognizing the critical need for reliable data along with content and construct validity of 
an instrument, a pilot study was conducted in the semester preceding the data collection phase of 
the current dissertation research study. The pilot study instrument was created based on 
previously validated questionnaire items. Based on a review of prior literature and relevant 
research, an existing instrument that could measure the hypothesized model for this study was 
not readily available. Therefore, a primary goal of this pilot was to assess the psychometric 
properties of the instrument to be used in the current dissertation research study. A second goal 
was to help identify the types of items likely to assess the study variables as meaningfully as 
possible.  
The investigator distributed and administered questionnaires to approximately 1,200 
students enrolled in MyMathLab courses during the Spring 2007 semester. All efforts were made 
to achieve participant confidentially. An Informed Consent Form explaining the purpose of the 
research and assuring participant confidentially prefaced the survey. In total, 761 students 
completed surveys representing a 61% response rate of current math course enrollment. 
An additional goal of the pilot was to assist in operationalizing the constructs of the 
proposed model. According to Benson and Clark (1982), reliability relates to the “consistency of 
the measurement over time or the precision of the measurement” (p. 796).  In order to assess this 
aspect of the instruments and to enhance the confidence level in the observed scores, initial 
internal consistency reliability estimates were conducted. Coefficient alpha measuring internal 
consistency is typically benchmarked at .80 or greater. The overall Cronbach Alpha reliability 
statistic for the pilot test scores was equal to .961. 
Messick (1995) defines validity as “an overall evaluative judgment of the degree to 
which empirical evidence and theoretical rationales support the adequacy and appropriateness of 
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interpretations and actions based on test scores or other modes of assessment” (p. 5). Two types 
of validity, construct and content, were of importance to this study. Construct validity places 
emphasis on how well questionnaire items adequately measure what they are intended to 
measure within a particular construct domain based on theories underlying the data. Whereas, 
content validity pertains to how adequately implied behaviors represented through a set of items 
covers the domains of interest and whether items adequately reflect the corresponding content 
dimensions.  
The researcher created an 84-item pilot study using a 5-point Likert-type scale to measure 
student perceptions of MyMathLab‟s impact on their learning and antecedent factors that 
potentially contributed to technology adoption. Additionally, students were asked to respond to 
limited demographic information regarding age, gender, and typical computer usage based on 
number of hours spent on a computer per week. The results from the pilot study were first used 
to examine the distributional characteristics of the responses and to establish a student profile. 
Approximately 84% of students claimed to spend at least 1 to 4 hours a week using the 
MyMathLab program. This statistic is particularly important to the mathematics department, as 
they had previously discovered that frequency of use seemed to correlate positively to final 
minimum grade levels of either A, B, or C (Smolinsky, et al, 2006).  
As mentioned, the primary intent of conducting a pilot study was to investigate validity 
and reliability issues of the questionnaire items in an effort to support the generalizability of the 
findings to other students in similar course formats. The pilot provided the data from which 
initial validity and reliability estimates were calculated. In addition to these analyses, 
Exploratory Factor Analytic procedures using Principal Components Analysis were selected to 
maximize explained variance and analyze the variable intercorrelations and resulting 
commonalities between factors. The majority of extracted communality values were in excess of 
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.60 and item to factor loadings were found sufficient based on a typical benchmark minimum of 
.30; all loading values exceeded .40.  
3.7: Instruments and Constructs 
Measurement scales for each of the constructs in the model were based on items from 
previously validated instruments. Prior research instruments contained essential components of 
the proposed mode. However, because there is no existing instrument that relates specifically to 
MyMathLab, the researcher designed a data collection tool that would provide the information 
and variables needed for this study. Scales used to measure the specific constructs were selected 
based on the work of several information technology theorists. As such, this inquiry used several 
research instruments to create the final questionnaire items for this study. When necessary, item 
wording of existing scales was adapted to fit within the context of MyMathLab. Staying true to 
the research purpose of this study, the proposed instrument was adapted to provide context-
specific information about MyMathLab and to add to the cumulative body of information 
technology knowledge. A complete listing of the questionnaire items categorized within their 
respective constructs is provided in Table 3.1 below.  
3.8: Study Data Collection 
 
The following section describes the procedures and steps taken to collect data for this 
study. In order to quantify the constructs of interest in this study, a 5-point Likert response scale 
was used; specifically, the response categories ranged from (1) Strongly Agree, (2) Agree, (3) 
Neutral, (4) Disagree, and (5) Strongly Disagree. The final instruments consisted of a total of 130 
items. Higher participant ratings indicated higher agreement or favorable attitudes towards the 
individual items. 
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Table 3.1: Questionnaire Items of the Surveys 
Constructs References Related Survey Questions 
 
General Computer Confidence Level 
Computer Anxiety  Thatcher, J.B. & 
Perrewe, P.L. 
(2002) 
 
 
I feel apprehensive about using computers. 
It scares me to think that I could cause a computer to destroy 
a large amount of information by hitting the wrong key. 
I hesitate to use a computer for fear of making mistakes I 
cannot correct. 
Computers are somewhat intimidating to me. 
Computer Affect  Heinssen et al., 
(1987) 
I like working with computers. 
I look forward to those aspects of school work that require me 
to use a computer. 
Once I start working on the computer, I find it hard to stop. 
Using a computer is frustrating for me. 
I get bored quickly when working on a computer. 
General Technology Beliefs 
Belief  Brinkerhoff, J. 
(2006) 
I support the use of technology in the classroom. 
A variety of technologies are important for student 
learning. 
Incorporating technology into instruction helps students 
learn. 
Course content knowledge should take priority over 
technology skills. 
Most students have so many other needs that technology 
use is a low priority. 
Student motivation increases when technology is 
integrated into the curriculum. 
There isn‟t enough time to incorporate technology into 
the curriculum. 
Technology helps teachers do things with their classes 
that they would not be able to do without it. 
Knowledge about technology will improve my learning.  
Technology facilitates the use of a wide variety of 
instructional strategies designed to maximize learning. 
Personal 
Innovativeness  
   Argarwal &  
   Prasad (2000). 
 
   If I heard about a new information technology, I would  
   look for  ways to experiment with it. 
   Among my peers, I am usually the first to try out new  
   information technologies. 
I am hesitant to try out new information technologies. 
I like to experiment with new information technology. 
(table con‟t) 
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Value of MyMathLab in teaching... 
Learning Process  
 
Adapted from  
Moersch (2001) 
Because of my experience with MyMathLab, I believe 
that the use of technology, 
...in teaching, has a positive effect on student 
participation and feedback. 
…in teaching, has a positive effect on the interaction 
between teachers and students. 
…in teaching, has a positive effect on student 
interaction with other students. 
…in the lab, encourages more student-centered 
learning. 
Student Learning 
 
Adapted from  
Moersch (2001) 
Because of my experience with MyMathLab, I believe    
that the use of technology, 
 …in teaching, has a positive effect on student 
learning 
…in teaching, has a positive effect on students‟ depth 
of understanding of course content.  
… has a positive effect on students‟ use of higher 
order thinking 
…in teaching, has a positive effect on students‟ use of 
problem-solving strategies 
…in teaching, has a positive effect on students‟ ability 
to analyze data 
Motivation 
 
Adapted from  
Moersch (2001) 
Because of my experience with MyMathLab, I believe 
 that, 
 …technology integration into teaching and learning  
is very important for students. 
…that technology integration benefits students. 
…technology integration in a course provides a means 
of expanding and applying what has been taught. 
… teachers are able to present more complex work to 
students. 
… teachers expect an increased level of collaboration 
among students. 
… I will more fully master my course work and 
content. 
…students will increase collaborative & 
communication skills. 
… students will demonstrate a higher level of interest 
in the subject. 
(table con‟t) 
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Computer Self-Efficacy 
Computer Self-
Efficacy 
  
Adapted from 
Compeau, D.R., & 
Higgins, C.A. 
(1995a). 
 
 
 I could complete my math course using the 
MyMathLab software… 
…if there was no one around to tell me what to do as I 
go. 
…if I had never used a software program like it 
before. 
.. .if I had seen someone else using it before trying it 
myself. 
…if I could call someone for help if I got stuck. 
…if someone else had helped me get started. 
…if I had a lot of time to complete the job for which 
the software was provided. 
….if someone showed me how to do it first. 
… seeing what others are doing with MyMathLab 
increases my confidence level. 
Value of MyMathLab 
Relative 
Advantage 
 
Adapted from 
Moore & Benbasat 
(2001). 
 
 
My use of MyMathLab improves the quality of my 
work. 
My use of MyMathLab gives me greater control over 
my learning. 
Compatibility 
 
Because of my experience with MyMathLab,  
I believe that the use of technology is compatible with 
all aspects of my education coursework. 
I think that using MyMathLab fits well with the way I 
like to learn. 
Complexity 
 
I believe that MyMathLab is cumbersome to use. 
I believe that it is easy to get MyMathLab to do what I 
want it to do. 
Overall, I believe that MyMathLab is easy to use. 
Learning to work within MyMathLab is easy for me. 
My use of MyMathLab is often frustrating. 
Constructivist Learning practices 
Constructivist 
Learning 
Practices 
 
 Adapted from 
 Jones et al. 
My use of MyMathLab….. 
….helps me to learn the course material. 
… helps me to reflect on the learning process. 
… helps users learn how to reflect on their learning. 
… requires learners to monitor their own learning. 
… gives learners control of the learning process. 
… has facilitated my learning of course content. 
(table con‟t) 
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Individual Commitment to Learning with MyMathLab 
Individual 
Commitment  
 
Adapted from Hall 
& Hord (1984). 
I am taking the initiative to learn more about 
MyMathLab. 
I have no interest in MyMathLab. 
I have established a pattern of use of MyMathLab. 
I am making changes to the use of MyMathLab to 
increase learning outcomes. 
Use- Routine 
 
Adapted from 
Jones et al.  
I have integrated MyMathLab into my normal 
classwork/study routine. 
My use of MyMathLab is pretty much integrated as 
part of my normal classwork/study routine. 
My use of MyMathLab is a normal part of  
my schooling 
Use-Infusion 
 
Adapted from 
Jones et al. 
I am using MyMathLab to its fullest potential for 
supporting my own learning. 
I doubt that there are any better ways for me to use 
MyMathLab to support my learning. 
I am using all capabilities of MyMathLab in the best 
fashion to help me in my coursework. 
 Critical Thinking 
Dispositions 
 
Critical Thinking 
Maturity 
Disposition 
 
Facione, P.A., 
Giancarlo, C.A.,  & 
Facione, N.C.  
(1999).   
The best argument for an idea is how you feel about it 
at the moment. 
The truth always depends on your point of view 
We can never really learn the truth about most things. 
Advice is worth exactly what you pay for it. 
Being open-minded means you don‟t know what‟s 
true and what‟s not. 
Reading is something I avoid, if possible.  
Analogies are about as useful as a sailboat on a 
freeway. 
The best way to solve problems is to ask someone else 
for the answers.  
Things are as they appear to be. 
Powerful people determine the right answer. 
(table con‟t) 
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Critical Thinking 
Inquisitiveness 
Disposition 
 
Facione, P.A., 
Giancarlo, C.A.,  & 
Facione, N.C.  
(1999).   
Studying new things all my life would be wonderful. 
Most college courses are uninteresting and not worth 
taking. 
When faced with a big decision, I first seek all the 
information I can. 
Required subjects in college waste time. 
It‟s just not that important to keep trying to solve 
difficult problems.  
I look forward to learning challenging things. 
Complex problems are fun to try to figure out.  
I really enjoy trying to figure out how things work. 
No matter what the topic, I am eager to know more 
about it.           
Learn everything you can, you never know when it 
could come in handy. 
Critical Thinking 
Truth Seeking 
Disposition 
 
Facione, P.A., 
Giancarlo, C.A.,  & 
Facione, N.C.  
(1999).   
It‟s never easy to decide between competing points of 
view. 
If there are four reasons in favor and one against, I‟d 
go with the four. 
Even if the evidence is against me, I‟ll hold firm to 
my beliefs. 
Everyone always argues from their own self-interest, 
including me. 
When I have to deal with something really complex, 
it‟s panic time. 
Being impartial is impossible when I‟m discussing my 
own opinions. 
I believe what I want to believe.  
I look for facts that support my views, not facts that 
disagree. 
Many questions are just too frightening to ask. 
I know what I think, so why should I pretend to 
ponder my choices. 
It‟s impossible to know what standards to apply to 
most questions. 
To get people to agree with me I would give any 
reason that worked. 
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Participants completed two self-reporting paper and pencil surveys; the first at the 
beginning of the semester and then again during the final two weeks of the semester. In total, 
approximately 3,000 were enrolled in the math courses. Students were asked to complete the first 
survey at the beginning of the semester, prior to entering the math lab for the first time. In this 
way the researcher felt that their responses would not be biased by their experiences with 
MyMathLab. The final survey was exclusively interested in students‟ perceptions of educational 
technology as a result of their experience with MyMathLab.  
The end of the semester surveys were distributed by the mathematics department 
coordinator to the instructors of record via their mailboxes. Each instructor received an envelope 
containing the survey instruments and a cover letter consent form. Additionally, Scantron sheets 
for the students to record their responses were provided, along with a survey distribution 
instruction sheet for instructors to read to the students prior to distributing the surveys. A 
Doctoral Research Informed Consent Form (Appendix A) explaining the purpose of the research 
and assuring participant confidentiality prefaced each survey. Lastly, the participants were 
informed that the data was being collected in connection with a university research study.   
3.9: Methods of Analysis 
 
Due to the increased emphasis on teaching pedagogies that promote information 
technology use in higher education, it is important that researchers and test developers continue 
to create reliable and valid measures for testing pertinent research variables in this area. The 
primary purpose of this study was to identify factors that predict how technology assists in the 
learning process with MyMathLab and how technology is ultimately accepted and integrated into 
student learning routines. An underlying purpose of this study was to investigate the 
psychometric properties and factor structure of the inventory used in this study.  
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Survey responses were recorded on Scantron sheets by the student participants and later 
tabulated by the Testing and Measurement Center of LSU; lastly, the data was converted to a text 
file for use by the researcher. Once the data was obtained, it was then formatted and entered into 
SPSS (2006) to analyze the distributional characteristics of the survey items. For instance, 
frequency statistics, measures of central tendency, and variance statistics for the data were 
calculated and summarized using descriptive statistics techniques. Recoding issues for negatively 
worded items were also addressed as needed. Subsequently, the data from the two surveys were 
merged to match students responding at both time frames. Finally, the final study variables were 
converted to text and raw data files for use with PLS Graph Version 3.0 program to estimate the 
hypothesized model (Chin 2001).  
The Partial Least Squares (PLS) Structural Equation Modeling (SEM) multivariate 
statistical approach created by Chin and Frye (1996) was used as the data analysis tool to 
examine the conceptual model of this study. In general, structural equation modeling (SEM) is a 
multivariate statistical approach that allows researchers to concurrently examine both the 
measurement and structural components of a model by testing the relationships “among multiple 
independent and dependent constructs” (Geffen, Straub, & Boudreau, 2000). For example, 
according to Crowley and Fan (1997), the method provides the means to “testing hypothesized 
interrelationships among a set of substantially meaning variables” (p. 509).  
Model specification begins with identifying the measurement model and underlying 
variables by “converting theoretical and derived concepts into unobservable (latent) variables, 
and empirical concepts into indicators, which are linked by a set of hypotheses” (Haenlein & 
Kaplan, 2004, pg. 286). Within the model, latent manifest variables are defined as hypothetical 
constructs that cannot be directly measured but instead are comprised of observed indicator 
variables (Crowley & Fan, 1997). The rationale for the measurement model portion of SEM is 
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similar to both exploratory (EFA) and confirmatory (CFA) factor analysis procedures. EFA 
procedures attempt to statistically reduce the original set of variables into smaller number or 
subset of variable that provide the most meaningful factor solution corresponding to underlying 
latent variables based on loading values (Crocker & Algina, 1986; Gorsuch, 1983). Confirmatory 
factor analysis further tests to model assumptions to the empirical data (Chin, 1998a).  Factor 
analysis procedures, however, are not necessary with SEM and, as Jöreskog and Sörbom (1993) 
emphasize, SEM provides for an added structural modeling component that serves to test the 
path relationships between the latent variables. Measurable indicators can be either reflective or 
formative; the first being dependent and correlated to its related construct in contrast to formative 
items which are causal in nature in respect to changes in latent variables (Bollen & Lennox, 
1991). Taken together, SEM enables researchers to simultaneously examine both the direct and 
indirect hypothesized effects of exogenous and endogenous variables within a causal model 
structure or structural equation model (Everitt & Dunn, 1991; Geffen, Straub, & Boudreau, 2000; 
Raykov & Marcoulides, 2000).  Exogenous variables in this sense, act as independent variables 
underlying the relationships between the endogenous latent variables of the model 
(Diamantopoulos, 1994).  
Structural Equation Modeling is a covariance based modeling approach that has been 
well received since its creation by Jöreskog (1973). Alternately, the Partial Least Squares method 
used in this study uses a variance-based or components-based approach rather than the 
covariance methods of SEM (Haenlein & Kaplan, 2004). Chin and Newsted (1999) differentiate 
between the two approaches. Whereas, the covariance approach “attempts to minimize the 
differences between the sample covariance and those predicted by the theoretical model” (p. 
309), PLS attempts to maximize variance explained in the latent variables through the 
relationship with the independent variables (Haenlein & Kaplan, 2004). Additionally, PLS 
50 
 
allows for an exploratory and predictive approach to examining unknown relationships; with all 
SEM approaches, the relationships are known and tested as such (Barclay, Higgins, & 
Thompson, 1998; Hoyle, 1995; MacMullum, 1995;. 
There are additional benefits to using PLS methods. The first benefit is due to the 
program‟s ability to accommodate constructs measured by a large numbers of variables 
(Haenlein & Kaplan, 2004). Secondly, PLS allows for greater complexity within the model and 
can be used with non-parametric data. Third, sample size requirements are not as robust and 
dependent on power analysis for a determination of an appropriate sample size. PLS, however, is 
not void of benchmarking sample size. The recommended sample size is based on a multiple of 
10 times the construct with the greatest of formative indicators or the construct with the greatest 
number of structural paths going in to it (Chin, Marcolin, & Newsted, 2003).   
The PLS model routine begins by testing the measurement component of an instrument. 
At the beginning design phase of a study, specific survey questions are selected to operationalize 
and measure each individual observable indicator variable. Latent variables or constructs are 
comprised of direct linear combination relationships with their corresponding observable 
indicators to form the PLS outer model (Fornell & Bookstein, 1982). The outer model becomes 
the basis for analyzing the measurement model. Lastly, the theoretical path relationships between 
the latent variables are determined using an iterative estimation bootstrapping technique to 
measure the hypothesized correlations between the model constructs and form the inner 
structural model.  
In other words, PLS allows researchers to integrate measurement and structural models 
simultaneously (Bollen, 1989). The measurement component examines hypothesized links 
between indicators and latent constructs, whereas the structural model estimates hypothesized 
paths between exogenous (independent) and endogenous (dependent) latent constructs and latent 
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to latent interrelationships. To assess the outer measurement model, standardized loading values 
are examined based on a recommended benchmark value of .70 or greater (Chin, et al., 1998a, 
1998b).  This researcher suggests that items with insufficient loading values should be eliminated 
from the model.  As mentioned previously, PLS and EFA are similar, however, EFA is not used 
in this process. Chin, et al. (1996) promotes using a weighted estimate such that the majority of 
variance in independent variables is captured in the corresponding latent variable case value. 
Subsequently, these weighted relationships between the indicators and latent variables serve as 
an estimate of each unobservable variable within the measurement or inner model. The model is 
also examined for possible cross-loading instances with other constructs to ensure that the 
indicator values are loading primarily on the hypothesized constructs.  
PLS analysis uses a bootstrapping method to determine a composite reliability measure 
that assesses model construct reliabilities rather than the more widely used Cronbach alpha 
statistic. Information regarding discriminant validity for the constructs is also extracted from the 
bootstrap file and is based on an average variance extracted value. The final step in the analysis 
of the structural model is to examine the significance of the path loadings between the latent 
constructs through an examination of the calculated t-test statistics. An R
2
 value for each 
construct provides the explanation of total variance explained and becomes the final measure to 
assess the overall explanatory power of the model.  
3.10: Summary of the Methodology Chapter 
 
Quantitative methodologies using a PLS approach guided this research inquiry. This 
SEM method will be used to examine and test the strength of the interrelationships between the 
explanatory variables and their related constructs within the structural model. Specifically, PLS 
was used to match the goals of this study. The primary objective of PLS exploratory modeling, in 
contrast to the parameter estimation in covariance based SEM, is to “predict and understand the 
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role of formation of individual constructs and their relationships among each other” (Chin 1998, 
p. 332). The chosen modeling methodologies, instrument, data collection procedures, and data 
analyses were intended to provide pertinent information and insight to the proposed research 
questions.  
This study is designed to examine the relationships between (1) both general and 
computer self-efficacy; (2) individual personality constructs; (3) perceptions of information 
technology value; (4) measures of technology integration; and (4) post adoptive behaviors as 
measured by commitment to technology. The overarching framework for this study revolves 
around the influences of self-directed learner characteristics and self-regulation and the 
willingness of an individual to incorporate constructivist learning principles into computer- 
assisted learning. It is hoped that the conceptual framework and resulting data will be most 
useful to researchers investigating the quality of student learning as a function of MyMathLab 
and, consequently, similar computer-assisted technology formats.  
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CHAPTER 4 
 
RESEARCH FINDINGS 
 
 
This study was designed to examine student perceptions of educational technology in 
teaching and learning. The study participants were college students enrolled in algebra, 
trigonometry, and pre-calculus courses that used MYMATHLAB, a computer-assisted learning 
platform. First, data from quantitative survey instruments collected at two time frames were 
analyzed descriptively to determine the distributional characteristic of the variables and to 
establish a profile of the study participants. Subsequently, the survey items were used to 
construct a model of technology integration and commitment using the structural equation 
modeling routines and estimation procedures of Partial Least Squares (PLS).   
The results of this research will be presented in the following sections as follows: (1) 
demographics of the sample, (2) descriptive statistics of the survey items, (3) measurement 
model analysis, and (4) structural model results. 
4.1: Demographic Data Analysis of the Sample 
The first set of survey items were administered at the beginning of the semester prior to 
students having any exposure to MyMathLab. This questionnaire asked students to respond to a 
series of questions measuring stable personality constructs and initial perceptions of technology.  
At the end of the semester, a second survey was administered to collect data measuring 
perceptions of technology as a direct result of the use of MyMathLab in their learning processes. 
In order to ensure that the same participant responses were measured, the two files were 
inputted into SPSS and merged by identifying and matching university student ID numbers. The 
final data file consisted of 761 student participants or a response rate of approximately 25.37% of 
the total population.  
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Demographic data were analyzed using descriptive and frequencies analyses concerning 
mathematics course type, gender, age, and a set of items used to measure a student‟s self-
reported stage of technology adoption. The study survey was administered at two time points 
during the Fall 2007 semester.   
4.2 Respondent Characteristics 
The initial target population consisted of approximately 3,000 students enrolled at 
Louisiana State University in three mathematics courses using the MyMathLab software 
program. A total of 1,433 students responded to the first survey and 1,741 completed 
questionnaires were returned at the end of the semester. The majority of students (58.9%) were 
enrolled in college algebra followed by 22.8% in trigonometry and 18.3% currently taking pre-
calculus math. Of these students, 65.6% were female with the remainder, 34.4%, indicating male.  
The largest percentage of students (91.1%) was between the ages of 18 (61.3%) and 19 (29.8%) 
years old. At this point, it is interesting to note that course and gender distributions are skewed, 
however, this study is designed to measure student perceptions without regard for group 
differences. On the other hand, it would be of interest to explore this data further with these 
differences in mind.   
4.2.1: Student Engagement with MyMathLab 
Based on longitudinal data collected by the LSU mathematics department, a predictor of 
potential course success is measured by time spent working with MyMathLab. Engagement can 
include either time spent in the actual lab facilities or at the individual student‟s chosen location. 
The data consistently indicated that engagement, as measured by number of weekly hours 
devoted to MyMathLab, positively correlates to success as measured by grade. The mathematics 
department at LSU has found that students spending a minimum of 70% of the time requirement 
earned passing grades of A, B, or C (Smolinsky, et al., 2006). Frequencies distributions for self-
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reported number of hours spent with MyMathLab for the current study sample are presented in 
Table 4.1 below. 
 
Table: 4.1: Frequency Table of Student Engagement with MyMathLab  
 Frequency 
% 
Cumulative 
% 
0 hours per week   2.9 2.9 
1- 4 hours per week 26.8 29.7 
5-10 hours per week 45.7 75.4 
More than 10 hours per week 24.5 100.0 
 
4.2.2: Stages of Adoption 
Generally, the research on stages of adoption and diffusion has indicated that an 
individual‟s comfort level with technology may subsequently impact their ultimate adoption of a 
particular new software or hardware application (Rogers, 2003). The participants in this study 
primarily identified at the higher end of the scale representing a general comfort level and 
acceptance of technology as a useful educational tool. The overall mean and standard deviation 
scores for this item were 3.76 and .952, respectively, on a 5-point Likert scale. Students are 
approaching a level of technology adoption where they are adaptable, thereby, supporting the 
idea that these respondents are no longer concerned about aspects of technology. It also appears 
that they believe that they are capable of extending the particular computer applications into their 
learning. Further, respondents perceived computers to be a viable instructional resource. The 
frequency percentages presented in the Table 4.2 below indicate that the largest percentage of 
students (41.2%, n = 314) felt that they were in Stage 4. At this level of technology adoption, it 
can be inferred that students can direct their attention to using the technology to its fullest 
potential rather than focusing on the learning curve of the medium itself. Another positive 
finding is that a large group (22.8%, n = 174) of students identified with Stage 5 in the adoption 
model. Accordingly, in addition to being capable of integrating the technology into their 
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learning, individuals identifying with this stage presumably move to the highest ranking of 
technology adoption. At this point, individuals feel that they are capable of creatively extending 
the specific technology tool itself beyond the basics to a higher level of application and 
integration (Christensen, 2001; Russell, 1995).  
 
Table 4.2: Stages of Adoption 
Indicate the stage that best describes where you are in the adoption 
of technology: 
Frequency 
% 
Cumulative  
%  
Stage 1 Awareness: 
 I am aware that technology exists, but have not used it – 
perhaps I‟m even avoiding it. 
 
 
1.7 
 
 
1.7 
Stage 2 Learning the process: 
I am currently trying to learn the basics.  I am often 
frustrated using computers.  I lack confidence when 
using computers. 
 
 
 
7.7 
 
 
 
9.4 
Stage 3 Familiarity and confidence: 
I am beginning to understand the process of using 
technology and can think of specific tasks in which it 
might be useful. 
 
 
 
26.6 
 
 
 
36.0 
Stage 4 Adaptation to other contexts: 
I think about the computer as a tool to help me and am 
no longer concerned about it as technology.  I can use it 
in many applications and as an instructional aid. 
 
 
 
41.2 
 
 
 
77.2 
Stage 5 Creative application to new contexts: 
I can apply what I know about technology in the 
classroom. I am able to use it as an instructional tool and 
integrate it into the curriculum. 
 
 
 
22.8 
 
 
 
100.0 
 
Figure 4.1 below is also presented to graphically illustrate the distribution and variance of 
scores representing self-reported stages of adoption that the participants identified with.   
As mentioned, the purpose of this study was not to directly distinguish between the 
various categorizations of technology acceptance. However, it seems feasible to infer that 
identified adoption stages are in line with certain other constructs in this study such as computer 
self-efficacy and attitudes towards the effectiveness of computer-assisted learning. Perhaps those 
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students identifying with Stage 4 and 5 will also tend to be interested in post-adoptive behaviors 
that extend the application beyond its basics?  
 
Figure 4.1: Stages of Adoption Histogram Frequency Distribution 
Alternately, approximately 11% of the study participants indicated that they were still in 
the learning process with technology, that their awareness level was low, and that they may be 
experiencing some underlying fear and avoidance of technology. Therefore, by identifying 
factors that potentially contribute to the overall process of technology integration, educators can 
use these findings to illuminate relevant teaching and learning opportunities that could ultimately 
address student deficits regarding technology.  
4.3: Descriptive Statistics of the Survey Data 
The distributional characteristics and frequency descriptive statistics for all of the survey 
items used in this study are provided below in Table 4.3. A forced choice Likert scale with 
response categories ranging from: 1 = Strongly Agree, 2 = Agree, 3 = Neutral, 4 = Agree and 
5 = Strongly Disagree, was used to measure all item responses. Student self-reported perceptions 
concerning their general level of technology confidence, belief in the value of technology, 
Stages of Adoption 
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personal innovativeness and critical thinking dispositions were collected in the beginning of the 
semester. Subsequently, students were asked to comment on their perceptions about technology 
specific to their experiences with MyMathLab. 
In general, responses to general confidence with computers questions lean toward the 
lower end of the mean scale. For example, students stated that they were not apprehensive about 
using computers, M= 2.65, SD = 1.299 nor were they hesitant or fearful M = 2.26, SD = 1.210. 
Additionally, students said they liked working with computers, M = 2.11, SD = .998. These 
averages represent similarities among the participants concerning their general comfort level 
both in regards to lessened anxiety and positive attitudes.  With the exception of the indicator, 
“Once I start working on the computer, I find it hard to stop”, frequency distributions indicated 
that general computer self-confidence levels were relatively high. Approximately 40% to 60% of 
students selected, “Agree” or “Strongly Agree”. Another 38% of students look forward to using 
computers in school; conversely, 19% do not look forward to this prospect.  
Students responded extremely positively that technology is important and useful in 
learning. Yet, seemingly, they have not totally crossed over to a complete virtual learning 
environment stating that course content takes precedent over technology skills. Average scores 
for “I support the use of technology in the classroom” and “A variety of technologies are 
important for student learning” were M = 1.82, SD = .848 and M = 1.84, SD = .801, respectively. 
Another future oriented perspective is that participants felt that teachers could expand their 
instructional strategies and do certain things in their classrooms that would not be possible 
without the use of these tools (M = 2.08, SD = .897 and M = 2.22, SD = .855).   
 Perceptions of the value of technology in learning, however, were somewhat split. A 
significant percentage of students (19.4%) believe that “A variety of technologies are important 
for student learning” (M = 2.07, SD = .8377). Conversely, only 14.6%, 12.1%, and 13.1% felt 
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that technology had a positive effect on: (1) depth of understanding, (2) use of higher order 
thinking, or (3) problem-solving strategies. In fact, approximately 40% of students selected 
neutral as a response category to a set of value about how technology positively effects 
interaction, increased self-centered learning, or motivation. A number of interpretations could be 
gleaned at this point and it would be of interest to explore these responses in depth at a future 
date. One immediate thought is that since the majority of participants were either 18 or 19 years 
old and beginning university students, they have not yet had sufficient exposure to these 
concepts and, as a result, have not yet formed concrete opinions about these matters. If this were 
so, a discussion to increase awareness of the relevance of educational technology would be a key 
aspect to orienting students enrolled in computer-mediated courses.   
 At the end of the semester, students were asked to respond to questions specifically 
pertaining to their experience with MyMathLab. Again, greater than 50% of students consistently 
chose “Neutral” as a response to the majority of questions. Roughly 16% to 27% of participants 
(M = 2.13, SD = .975; M = 2.15, SD = .941) agreed that MyMathLab was relatively easy to use 
and presented a level of complexity that they were not comfortable with. Similarly, relatively 
small percentages of students agreed with measures of compatibility and relative advantage of 
using MyMathLab to increase the quality of their learning. For instance, less than 12% felt that 
MyMathLab was compatible with their learning preferences and another 13% stated that 
MyMathLab improved the quality of their work.  
Furthermore, items designed to measure characteristics of a self-regulated learner and 
most students did not accept constructivist principles, such as reflection and self-control over the 
learning process. Frequency values ranged between 15% to a high of 19% for “Agree” and 
“Strongly Agree”. Again, approximately 60% of students selected “Neutral” as a response. 
Possibly, there are other mediating factors impacting the participant‟s beliefs about reflection 
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and control within the learning environment of MyMathLab. At this point, the numbers are 
somewhat disconcerting. On the other hand, these results should be heeded and provide 
important implications for educators to design courses that encourage or promote reflective 
practices and student-centered learning approaches.  
 An important assumption of this study was that personality dispositions towards critical 
thinking and innovativeness would positively correlate to technology integration and 
commitment. Using post-adoptive theory as a backdrop for this study, this researcher was 
interested in the idea that students with more positive attitudes in these domains would go the 
next step and further extend their interaction with technology. It was felt that a sense of being 
inquisitive, mature, and truth seeking would influence computer self-efficacy and constructivist 
principles discussed previously. However, the path relationships discussed later in the structural 
model results section did not indicate that this was true for this population. On a positive note, a 
large percent of students responded positively to the critical thinking disposition of 
inquisitiveness. For example, over 65% (M = 2.23, SD = .916) of students believed that it is 
important to “Learn everything you can”. In addition, 62.8% stated that, “I look forward to 
challenging things” (M = 2.24, SD = .930). Another 69.7% responded that, “When faced with a 
big decision, I first seek out all the information that I can” (M = 2.15, SD = .906). Further, 
students demonstrated that they are receptive to experimenting with new and innovative 
technology. These initial descriptive results for the survey items are examined further in 
conjunction with the PLS measurement and structural path analyses. 
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Table 4.3: Descriptive Statistics of the Survey Data 
 
 
 
Mean 
 
SD 
% 
Agree 
%Dis- 
agree 
In general, how confident are you about computer? 
Anxiety     
I feel apprehensive about using computers [R]. 2.65 1.298 48.4 17.8 
It scares me to think that I could cause a computer to destroy a 
large amount of information by hitting the wrong key [R]. 
2.76 1.362 46.9 32.5 
I hesitate to use a computer for fear of making mistakes I 
cannot correct [R]. 
2.26 1.210 64.5 17.8 
Computers are somewhat intimidating to me [R]. 3.88 1.098 67.5 13.2 
Affect     
I like working with computers. 2.11 .998 68.1 9.0 
I look forward to those aspects of school work that require me 
to use computers. 
2.72 1.073 37.6 19.1 
Once I start working on the computer, I find it hard to stop. 3.09 1.099 28.1 37.4 
Using a computer is frustrating for me [R]. 2.39 1.046 57.8 15.3 
I get bored quickly when working on a computer [R]. 3.53 1.022 55.6 15.7 
General technology beliefs:     
I support the use of technology in the classroom. 1.82 .848 80.9 3.5 
A variety of technologies are important for student learning. 1.84 .801 79.2 2.1 
Incorporating technology into instruction helps students learn. 2.07 .837 68.6 3.0 
Course content knowledge should take priority over 
technology skills. 
2.21 .919 61.2 5.9 
Most students have so many other needs that technology use is 
a low priority. 
3.15 .920 18.8 34.4 
Student motivation increases when technology is integrated 
into the curriculum. 
2.57 .895 43.1 12.1 
There isn‟t enough time to incorporate technology into the 
curriculum [R]. 
2.66 .958 46.1 16.4 
Technology helps teachers do things with their classes that 
they would not be able to do without it. 
2.08 .897 72.9 6.7 
Knowledge about technology will improve my learning.  2.16 .909 66.4 7.2 
Technology facilitates the use of a wide variety of instructional 
strategies designed to maximize learning. 
2.22 .855 64.1 5.8 
 
PIIT 
If I heard about a new information technology, I would look 
for ways to experiment with it 
2.75 1.011 38.5 22.7 
Among my peers, I am usually the first to try out new 
information technologies. 
3.10 1.062 24.3 38.1 
I am hesitant to try out new information technologies [R]. 2.76 1.085 43.2 24.7 
I like to experiment with new information technology. 2.68 1.004 42.2 18.9 
(table con‟t) 
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Because of my experience with MML, I believe that ... 
... in teaching has a positive effect on student participation and 
feedback.  
2.48 1.099 19.6 18.8 
... in teaching has a positive effect on the interaction between 
teachers and students. 
3.29 1.206 9.2 49.0 
... in teaching has a positive effect on student interaction with 
other students. 
3.08 1.067 9.2 37.7 
... in the lab encourages more student-centered learning. 2.33 1.022 20.4 13.5 
 
I believe that the use of technology…  
... in teaching has a positive effect on student learning. 2.46 1.091 19.4 17.1 
... in teaching has a positive effect on students’ depth of 
understanding of course content.  
2.72 1.155 14.6 16.2 
... has a positive effect on students’ use of higher order 
thinking 
2.70 1.047 12.1 21.9 
... in teaching has a positive effect on students’ use of problem-
solving strategies. 
2.60 1.008 13.1 17.7 
... in teaching had a positive effect on students’ ability to 
analyze data. 
2.57 .970 12.4 13.7 
 
Because of my experience with MML, I believe that the use of technology...  
...  into teaching and learning is very important for students. 2.41 .934 15.1 10.8 
I believe that technology integration benefits students. 2.38 .967 16.4 11.2 
.. that technology integration in a course provides a means of 
expanding and applying what has been taught. 
2.47 1.009 15.0 14.5 
Teachers are able to present more complex work to students 2.92 1.082 9.3 30.8 
Teachers expect an increased level of collaboration among 
students 
2.93 1.053 8.1 27.8 
I will more fully master my course work and content 2.71 1.154 14.8 25.5 
Students will increase collaborative/communication skills 3.21 1.084 6.0 42.4 
Students will demonstrate a higher level of interest in subject 3.30 1.124 7.5 44.5 
(table con‟t) 
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Confidence: I could complete my math course using the MyMathLab software… 
…if there was no one around to tell me what to do as I go. 2.11 1.137 37.4 14.8 
…if I had never used a software program like it before. 2.26 1.079 26.8 15.4 
…if I had seen someone else using it before trying it myself. 2.19 .961 24.4 10.3 
…if I could call someone for help if I got stuck. 2.11 .932 26.3 7.6 
…if someone else had helped me get started. 2.24 1.002 24.2 12.1 
…if I had a lot of time to complete the job for which the 
software was provided. 
2.26 .970 23.3 9.1 
…if someone showed me how to do it first. 2.27 1.048 25.5 12.9 
Seeing what other students are doing with MyMathLab 
increases my confidence level. 
3.11 .978 5.4 31.4 
 
Satisfaction and value of MyMathLab teaching 
Satisfaction/complexity      
I believe that MyMathLab is cumbersome to use. 2.71 1.042 14.2 21.0 
I believe that it is easy to get MyMathLab to do what I want it 
to do. 
2.46 1.073 16.6 17.3 
Overall, I believe that MyMathLab is easy to use. 2.15 .941 23.4 11.3 
Learning to work within MyMathLab is easy for me. 2.13 .975 26.7 9.8 
My use of MML is often frustrating 2.88 1.214 16.4 36.0 
Satisfaction/Compatibility     
... is compatible with all aspects of my education coursework.  2.67 1.128 14.7 24.8 
I think that using MMML fits well with the way I like to learn. 2.92 1.210 11.4 21.1 
I believe that the use of technology is compatible with all 
aspects of my education coursework. 
2.42 1.001 18.8 13.8 
Satisfaction/Relative advantage      
My use of MyMathLab improves the quality of my work. 2.83 1.203 13.1 30.9 
My use of MyMathLab gives me greater control over my 
learning. 
2.65 1.176 15.4 22.1 
 
My use of MyMathLab….. 
….helps me to learn the course material. 2.29 1.087 23.7 14.6 
… helps me to reflect on the learning process. 2.61 1.101 15.1 21.4 
… help users learn how to reflect on their learning. 2.62 1.082 14.5 20.0 
… requires learners to monitor their own learning. 2.23 .934 19.3 9.2 
… gives learners control of the learning process. 2.30 .976 18.7 10.9 
… has facilitated my learning of course content. 2.39 1.042 19.3 11.1 
(table con‟t)
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Critical Thinking Dispositions: 
Maturity Disposition:     
The best argument for an idea is how you feel about it at the 
moment. 
3.04 1.13 31.7 37.7 
The truth always depends on your point of view. 3.19 1.13 28.8 42.4 
We can never really learn the truth about most things [R]. 2.98 1.07 35.6 31.2 
Advice is worth exactly what you pay for it. 2.98 1.05 30.0 29.5 
Being open-minded means you don‟t know what‟s true and what‟s 
not. 
3.53 1.14 19.3 53.6 
Reading is something I avoid, if possible [R].  2.62 1.26 50.9 26.1 
Analogies are about as useful as a sailboat on a freeway. 3.29 1.06 21.4 44.3 
The best way to solve problems is to ask someone else for the 
answers.  
3.77 .99 65.9 11.8 
Things are as they appear to be. 3.62 1.00 13.0 58.2 
Powerful people determine the right answer. 3.55 1.10 17.3 55.1 
Inquisitiveness:     
Studying new things all my life would be wonderful. 2.45 .983 54.5 13.5 
Most college courses are uninteresting and not worth taking [R]. 2.39 .956 62.1 11.8 
When faced with a big decision, I first seek all the information I 
can. 
2.15 .906 69.7 7.4 
Required subjects in college waste time. 3.47 1.013 16.6 52.7 
It‟s just not that important to keep trying to solve difficult problems. 3.65 .992 12.6 63.9 
I look forward to learning challenging things. 2.24 .930 62.8 8.2 
Complex problems are fun to try to figure out.  2.76 1.045 41.3 25.1 
I really enjoy trying to figure out how things work. 2.55 .973 49.7 16.5 
No matter what the topic, I am eager to know more about it.           2.91 .979 30.9 27.5 
Learn everything you can, you never know when it could come in 
handy. 
2.23 .916 65.2 8.3 
Truth Seeking:     
It‟s never easy to decide between competing points of view. 2.83 .925 33.9 21.8 
If there are four reasons in favor and one against, I‟d go with the 
four. 
3.09 .962 23.7 31.9 
Even if the evidence is against me, I‟ll hold firm to my beliefs. 2.45 .984 52.2 14.1 
Everyone always argues from their own self interest, including me. 2.89 .971 32.7 25.5 
When I have to deal with something really complex, it‟s panic time. 3.15 1.022 24.6 39.7 
Being impartial is impossible when I‟m discussing my own opinions 
[R]. 
3.04 .902 24.8 26.6 
I believe what I want to believe.  2.65 1.029 46.6 20.8 
I look for facts that support my views, not facts that disagree. 2.81 .969 38.5 24.7 
Many questions are just too frightening to ask. 2.61 1.005 50.2 29.2 
I know what I think, so why should I pretend to ponder my choices. 3.11 .973 23.5 34.4 
It‟s impossible to know what standards to apply to most questions. 2.88 .849 30.6 17.8 
To get people to agree with me I would give any reason that 
worked. 
3.33 1.050 20.3 47.9 
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4.4: Partial Least Squares Statistical Analysis 
 
Partial Least Squares (PLS) Structural Equation Modeling, developed by Chin and Frye 
(2001) was used to estimate the interrelationships between variables and to analyze both the 
measurement and structural components of the study model. The multivariate variance approach 
of PLS differs from SEM which uses a covariance approach to model testing (Haenlein, 2004).  
The researcher chose PLS for three reasons: (1) because of its prediction and modeling 
capabilities, (2) due to the exploratory nature of the study, and (3) to perform multivariate 
analyses for this study. In general, PLS uses routines similar to regression to simultaneously 
measure validity of constructs and the resulting paths coefficients (Chin et al., 1996). The 
usefulness of PLS as a latent variable path modeling approach has been previously tested and 
documented (Chin, 1998; Chin & Newsted, 1999; Falk & Miller, 1992). According to the 
developers, the statistical routines of PLS are run in conjunction with the PLS-Graph software. 
This program allows the research to specify the relationships within the model. PLS-Graph is 
described as a, “windows based self-contained Graphical User Interface (GUI) based software 
which creates input decks compatible with the existing PLSX program develop by Lohmöller” 
(Chin & Frye, 2001, p. 12).   
Consistent with other Structural Equation Modeling (SEM) approaches, two overall 
procedures are performed with PLS. The first step in the analysis is the validation of the 
measurement model through a series of estimation techniques similar to factor analysis. Item to 
factor loadings and reliability measures are assessed. These procedures are then followed by an 
analysis of the strength of the relationships within the structural model. Measures of overall 
model fit are provided through factor to factor path relationships, significance t-test values, and 
R
2
 variance explained statistics (Hair et al., 1998). 
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4.4.1 Measurement Component 
At the measurement stage, the individual item reliabilities underlying each construct are 
assessed by calculating factor loading scores that measure the contributions of each indicator to 
its related construct (Hair et al, 2006). Convergent validity is then examined through an Average 
Variance Extracted value (AVE) that accounts for both construct variance explained and 
measurement error within the construct (Fornell & Larcker, 1981). A commonly used benchmark 
of greater than 0.50 theoretically signifies that the average variance explained for a particular 
construct is greater than the average variance unexplained or attributable to measurement error.  
Lastly, discriminant validity allows a research to determine whether the constructs differ 
from each other or if there is shared variance between multiple constructs (Barclay, Higgins, & 
Thompson, 1995). The variance shared between items to factors is calculated to determine 
whether or not any cross loadings are evident.  Cross loading occurs when items load on more 
than one construct. For discriminant validity to hold true, the square root of the average variance 
extracted is compared to item to construct correlations (Teo & Chai, 2008). Adequacy of the 
relationships between indicators and constructs provide a measurement of validity and assurance 
that the underlying items do indeed support the intended theoretical construct. The above 
analyses were conducted to ensure statistical robustness of the model. It should be noted, 
however, that theoretical foundations are equally important. The final items retained in the model 
were also evaluated based on item analysis, face validity, and underlying theoretical foundations 
essential to any study.  
4.4.2 Structural Component 
The second step of the PLS statistical routines provides statistical markers of overall 
strength of the correlations in the model. Path coefficients are produced to show the 
interrelationships between latent to latent variables, The PLS program uses resampling 
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procedures to assess the significance of PLS parameters with a default Bootstrapping option 
(Chin & Frye, 2001). On this point, overall estimation and model strength are further supported 
with R
2
 values and t-test statistics. In addition to these indices, PLS separates measurement error 
from the variance explained between the indicators and their respective variables (Chin, 
Marcolin, & Newsted, 2003).  
 The final structural model demonstrating the path relationships and associated t-value 
statistics between the constructs of this current study is presented in Figure 4.2 below. Statistical 
significance was interpreted based on df = 98 and on two values of alpha: p < .05* = 1.96 and  
p < .01** = 2.576. These alpha critical values are based on two-tail distributions in connection 
with the hypotheses of no differences for this study. In order to interpret a null hypothesis, the 
researcher looks to see if a computed t-score exceeds the a priori alpha critical value. If this is 
true, then one can say that there is a statistically significant probability that the relationship 
between two variables is not due to chance. Or said another way, if t > p, the null of no 
difference is rejected which, in turn, signifies that the t-score value falls far away from the mean 
of the distribution and there is 95% probability in the data that the observed relationship did not 
occur by chance. 
4.5: Measurement Model 
The overall goal of PLS is to statistically maximize the variance explained in dependent 
(endogenous) variables associated with their related independent (exogenous) variables (Wold, 
1975). The first stage of the Partial Least Squares (PLS) approach to Structural Equation 
Modeling is to determine whether the measurement model has psychometric integrity and, 
therefore, is viable for predicting relationships among the variables. At this point of the analysis, 
the outer model or the factor structure for the unobservable latent variables is tested against their 
respective observable indicators for unidimensionality.  
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Construct validity is assessed in terms of convergent and discriminant validity. Weighted 
average scores are also used in the PLS procedures to estimate case values that attempt to capture 
the greatest amount of variance in the independent variables. Conceptually, “weights can be 
viewed as regression coefficients in the regression of the first-order factors on the higher-order 
factor” (Doll, Deng, Raghunathan, Torkzadeh, & Xia, 2004, p. 231). 
In essence, the resultant latent variables are calculated based on a weighted average of 
their combined indicators which are subsequently regressed to produce the path relationships 
statistics (Fornell & Bookstein, 1982; Garthwaite, 1994). Weighted average variance extracted 
scores (AVE) are used to measure convergent validity and are typically benchmarked at 0.50. 
Lastly, PLS uses reflective indicators that covary with their respective latent variables rather than 
formative indicators typical in SEM (Haenlein, 2004).  
4.5.1: Convergent Analyses 
Convergent validity is measured in three ways: (1) factor analysis, (2) item reliabilities, 
and (3) discriminant analysis. First, factor loading values are examined to determine whether 
items are to be retained in the final model based on minimum loading values greater than 0.707 
(Chin & Newsted, 1999). As in all validity procedures, it is critical that a researcher ensures that 
questionnaire items underlying their corresponding theoretical constructs measure what they are 
intended to measure. In the current study, items that did not meet the loading value requirements 
at the 0.707 level were removed from the model analysis. The final model included a total of 59 
items underlying the 18 latent constructs and is presented in Table 4.4 below. A review of the 
items shows that 5 items loaded at the 0.900 level, 35 at the 0.800 with the remaining items 
loading greater than the recommended 0.707 loading value.  
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            Figure 4.2: Factors Contributing to the Impact of MyMathLab on Integration and Commitment to Technology 
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4.5.2: Composite Reliabilities 
Overall composite reliability scores of greater that 0.800 are recommended by Chin 
(1998). Another indicator of convergent validity is when average variance extracted (AVE) in 
the construct is greater than the average measurement error variance (Teo & Chai, 2008). Hair et 
al., (2006) also suggests that item reliability is deemed appropriate at the 0.500 level for (AVE).  
As can be seen in Table 4.5, these values were accomplished for all constructs used in the final 
model analysis. 
Table 4.4: Final Weighted Average and Loading Values 
Variable Name Weight Loading  Variable Name Weight Loading 
ANXIETY2 .4285 .8561  MOTIVATION1   .1946 .7349 
ANXIETY3 .3658 .8843  MOTIVATION2 .1771 .7696 
ANXIETY4 -.3755 -.8248  MOTIVATION3 .2100 .7770 
AFFECT1 .5034 .8833  MOTIVATION4 .1854 .7054 
AFFECT2 .6034 .9203  MOTIVATION6 .2101 .7582 
BELIEF2 .3553 .8203  MOTIVATION7 .1757 .7034 
BELIEF3 .2682 .7947  MOTIVATION8   .1860 .7734 
BELIEF9 .4166 .8007  MMLEFFICACY4 .4122 .8410 
BELIEF10 .2341 .7161  MMLEFFICACY5 .3669 .8540 
PIIT1 .3795 .8316  MMMLEFFICACY6 .4085 .8324 
PIIT2 .3623 .8359  COMPLEXITY2 .3809 .8458 
PIIT4 .4490 .8497  COMPLEXITY3 .3853 .9036 
COMPATIBILITY2 .4913 .7887  COMPLEXITY4 .3861 .8453 
COMPATIBILITY3 .6829 .8969  REL. ADVANTAGE1 .5390 .9344 
MATURITY5 .5734 .7493  REL. ADVANTAGE2 .5323 .9326 
MATURITY7 .6852 .8324  CONSTRUCTIVISM1 .1769 .8204 
INQUISITIVE6 .3388 .7481  CONSTRUCTIVISM2 .2089 .8793 
INQUISITIVE7 .3780 .7942  CONSTRUCTIVISM3 .2253 .8746 
INQUISITIVE8 .5238 .8520  CONSTRUCTIVISM4 .1881 .7567 
TRUTHSEEKING8 .3780 .8298  CONSTRUCTIVISM5 .2087 .8302 
TRUTHSEEKING10 .5238 .7928  CONSTRUCTIVISM6 .1958 .8094 
LEARNPROCESS1 .3519 .8348  INFUSION1 .4130 .8347 
LEARNPROCESS2 .3247 .8065  INFUSION2 .3783 .8070 
LEARNPROCESS3 .2602 .7423  INFUSION3 .4117 .8501 
LEARNPROCESS4 .3342 .7518  ROUTINIZATION1 .3603 .9019 
STULEARNING1 .2419 .8317  ROUTINIZATION2 .3684 .9303 
STULEARNING2 .2159 .8259  ROUTINIZATION3 .3722 .8926 
STULEARNING3 .2396 .8632  COMMITMENT1 .6033 .7959 
STULEARNING4 .2401 .8675  COMMITMENT3 .6353 .8183 
STULEARNING5 .2408 .8534     
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Table 4.5: Composite Reliability Scores for Constructs of the Final Model 
 
 
Constructs: 
 
Construct 
Reliability 
Average 
Variance 
Extracted 
Overall Anxiety 0.891 0.732 
Overall Affect 0.897 0.813 
Overall Belief 0.860 0.606 
Overall PIIT 0.877 0.704 
Overall Compatibility 0.832 0.713 
Overall Maturity 0.770 0.627 
Overall Inquisitiveness 0.841 0.639 
Overall Truth Seeking 0.794 0.659 
Overall Learning Process 0.865 0.616 
Overall Student Learning 0.928 0.720 
Overall Motivation 0.898 0.557 
Overall Computer Self-efficacy 0.880 0.710 
Overall Complexity 0.902 0.753 
Overall Relative Advantage 0.931 0.871 
Overall Constructivism 0.930 0.688 
Overall Infusion 0.870 0.690 
Overall Routinization 0.934 0.825 
Overall Individual Commitment 0.789 0.651 
 
4.5.3: Discriminant Validity 
In order to assess discriminant validity, the average variance extracted for each construct 
should be greater than the squares of the correlations between the construct and all other 
constructs. Equally important, the correlations between the constructs should be lower than the 
square root of the average variance extracted (Fornell & Larcker, 1981). The PLS Bootstrapping 
output file provides the AVE score for each construct. Subsequently, the square root of AVE 
must be calculated and compared to the bivariate correlations between the constructs.  
Table 4.6 presents the three values used to determine discriminant validity at the 
construct level. First, the average variance extracted values (AVE) are shown in the first column 
and are greater than the recommended 0.500 level. Secondly, the diagonal elements of the 
correlations represent the square root of the average variance extracted and are all greater than 
the correlations between the off-diagonal bivariate correlations also signifying that discriminant 
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validity is satisfactory (Teo & Chai 2008). The previous diagonal elements (1.0) of the 
correlations are substituted with the square roots of the average variance extracted. For 
discriminant validity to be judged adequate, these diagonal elements should be greater that the 
off-diagonal elements in the corresponding rows and columns. Discriminant validity appears 
satisfactory at the construct level as well as the item level in the case of all constructs, therefore, 
the constructs in the proposed model are deemed adequate. 
A final step in determining discriminant validity is to determine whether items load on 
one construct and not on another. Potential cross loading is examined by comparing the 
correlations between items and their constructs. Conceptually, items supporting a particular 
construct should load higher than the remaining variables in the model. The correlation matrix is 
provided in Table 4.7. Items in question are underlined but retained in the model based on their 
theoretical relationships and the remaining benchmarks previously established. 
Interpreting factor loadings and related cross loadings in confirmatory factor analyses 
usually follow a benchmark 0.700 or higher loading value to confirm that constructs are 
comprised of valid independent variables (Chin, 1998). Another rationale is that, since loading 
values represent variance explained, the 0.700 level is greater than the remaining error variance 
(Bryant and Yarnold, 1995). Numerous scholars question the value of subjective statistical 
benchmarking limits and have differing opinions on the matter. Suggested loadings ranging as 
low as 0.30 for exploratory studies have been debated in statistical literature (Gorsuch, 1983; 
Guttman, 1953; Loehlin, 1992). According to Raubenheimer (2004), “factor loadings must be 
interpreted in the light of theory, not by arbitrary cutoff levels” (p. 61).  
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Table 4.6: Discriminant Validity  
  
AVE 
 
ANX 
 
AFF 
 
BEL 
 
PIIT 
 
COMP 
 
MAT 
 
INQ 
 
TR 
 
LP 
 
SL 
 
MOT 
 
CSE 
 
COMX 
 
RA 
 
CONS 
 
INF 
 
ROU 
 
COMM 
ANX .732 .855                  
AFF .813 .386 .901                 
BEL .606 .221 .463 .778                
PIIT .704 .255 .517 .450 .839               
COMP .713 .029 .170 .190 .139 .844              
MAT .627 -.220 -.050 -.117 .046 .109 .792             
INQ .639 .155 .320 .365 .421 .087 -.100 .799            
TR .659 -.108 .005 .008 .073 .143 .242 .041 .812           
LP .616 .089 .195 .233 .208 .696 .067 .123 .131 .785          
SL .720 .067 .143 .218 .169 .713 .084 .099 .103 .781 .849         
MOT .557 .101 .184 .222 .202 .746 .072 .147 .135 .793 .815 .746        
CSE .710 .006 -.007 .104 .040 .087 .000 -.022 .033 .118 .105 .138 .843       
COMX .753 .075 .093 .163 .058 .496 .042 .085 .032 .458 .457 .474 .172 .868      
RA .871 .054 .117 .133 .089 .758 .115 .039 .133 .638 .671 .701 .140 .525 .933     
CONS .688 .034 .067 .158 .087 .708 .106 .075 .086 .671 .699 .727 .174 .569 .768 .829    
INF .690 -.036 .098 .152 .055 .523 .074 .095 .106 .441 .483 .489 .148 .415 .541 .552 .831   
RA .825 -.017 .047 .173 .030 .372 -.026 .072 -..012 .353 .390 .400 .257 .405 .427 .446 .549 .908  
COMM .651 -.046 .082 .158 .062 .375 .068 .140 .138 .429 .426 .447 .157 .308 .417 .417 .601 .508 .807 
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Table 4.7 Correlation Matrix of Indicator to Latent Variables for Cross-loading Examination 
 ANX AFF BEL PIIT COMP MAT INQ TR LP SL MOT CSE COMP RA CONS INF ROU COMM 
ANX2 .856** .292** .156** .238** .034 -.117 .125 -.063 .070 .051 .076* .027 .065 .045 .018 -.032 -.015 -.026 
ANX3 .884** .350** .214** .204** .054 -
.230** 
.130** -
.119** 
.103** .083* .112** .011 .075* .076* .070 -.033 -.017 -.048 
ANX4 -
.825** 
-
.353** 
-.203** -
.210** 
.014 .228* -
.143** 
-099** -.056 -.039 -.072* .026 -.052 -.017 -.002 .027 .012 .046 
AFF1 .404** .883** .388** .421** .134 -.069 .262 .028 .145** .109** .132** -.016 .084* .077* .044 .062 .039 .051 
AFF2 .302** .920** .443** .505** .147** -.025 .312** -.015 .203** .146** .196** .001 .083* .129** .074* .111** .045 .093** 
BEL2 .157** .359** .819*** .339** .128** -
.114** 
.317** -.011 .173** .157** .174** .073* .113** .086* .101** .119** .173** .132** 
BEL3 .228** .414** .774*** .394** .126** -.085* .306** -.010 .175** .159** .164** .058 .079* .060 .087* .050 .077* .099** 
BEL9 .143** .337** .801*** .325** .150** -.100 .248** .030 .186** .173** .169** .126** .144** .124** .146** .159** .140** .154** 
BEL10 .192** .359** .716*** .378** .206** -.050 .285** .010 .201** .202** .195** .043 .177** .151** .164** .129** .140** .087* 
PIIT1 .195** .412** .423** .832** .129** .004 .381** .068 .193** .153** .173** .042 .033 .071 .088* .069 .014 .081* 
PIIT2 .181** .398** .303** .836 .079* .096** .287** .061 .136** .109** .138** -.012 .030 .025 .041 .007 -.015 .027 
PIIT4 .258** .482** .401** .850** .137** .022 .383** .057 .190** .159** .193** .063 .077* .118** .085* .059 .066 .048 
COMP2 .012 .156** .163** .122* .789** .055 .089* .060 .538** .535** .578** .047 .347** .426** .471** .355** .270** .213** 
COMP3 .034 .137** .160** .116** .897** .120** .063 .166** .633** .658** .676** .093** .477** .803** .698** .510** .351** .396** 
MAT5 -
.176** 
-
.003** 
-.082** .092** .106** .749** .007 .257** .043 .073* .067 -.039 .036 .088* .076* .054 -.009 .056 
MAT7 -
.174** 
-
.070** 
-.102** -
.009** 
.071 .832** -
.152** 
.139** .063 .062 .049 .033 .032 .094** .091* .063 -.031 .053 
INQ6 .100** .232** .350** .295** .060 -
.097** 
.748** .065 .091* .075 .096** .005 .086* .010 .054 .086* .076* .146* 
INQ7 .124** .255** .215** .328** .099** -.013 .794** .036 .092* .055 .134** -.035 .085* .044 .048 .080* .047 .096** 
INQ8 .142** .277** .315** .376** .056 -
.119** 
.852** .010 .109** .102** .123** -.021 .046 .036 .074* .067 .055 .103** 
TRS8 -.072* .025 .010 .091* .119** .171** .018 .830** .106** .076* .105** .005 .017 .105** .082* .106** -.004 .104** 
TRS10 -
.105** 
-.019 .003 .025 .112** .225** .050 .793** .107** .091* .115** .051 .036 .111** .057 .064 -.016 .121** 
LP1 .067 .143** .205** .149** .619** .026 .112** .071 .835** .688** .670** .141** .431** .573** .622** .392** .357** .369** 
LP2 .066 .159** .151** .162** .543** .060 .093* .130** .807** .605** .648** .098** .322** .475** .487** .336** .233** .341** 
LP3 .061 .154** .142** .213** .455** .102** .081* .113** .742** .526** .578** .074* .222** .392** .408** .269** .173** .273** 
LP4 .084* .159** .223** .141** .550** .036 .095** .104** .752** .617** .586** .053 .431** .537** .562** .372** .319** .351** 
SL1 .059 .119** .187** .091* .640** .084* .072* .082* .710** .831** .709** .073* .431** .598** .621** .427** .381** .370** 
SL2 .070 .095** .138** .117** .645** .082* .072* .076* .667** .826** .727** .096** .445** .627** .619** .391** .320** .331** 
SL3 .055 .131** .195** .204** .606** .050 .086* .089* .666** .863** .694** .123** .373** .548** .599** .412** .310** .367** 
SL4 .065 .131** .185** .156** .567** .076* .080* .092* .631** .867** .645** .068 .344** .546** .559** .413** .307** .368** 
MOT1 .038 .128** .215** .146** .568** .066 .110** .096** .642** .853** .686** .089* .352** .533** .574** .405** .337** .369** 
MOT2 .079* .134** .196** .116** .580** .039 .111** .052 .592** .650** .770** .109** .398** .543** .598** .370** .343** .308** 
MOT3 .088* .130** .159** .105** .567** .008 .101** .052 .614** .680** .777** .136** .425** .548** .621** .380** .370** .365** 
(table con‟t)
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 ANX AFF BEL PIIT COMP MAT INQ TR LP SL MOT CSE COMP RA CONS INF ROU COMM 
MOT4 .090* .092* .145** .155** .438** .044 .121** .135** .539** .539** .705** .120** .303** .473** .459** .300** .211* .322** 
MOT6 .066 .128** .128** .118** .677** .083* .071 .114** .612** .666** .758** .081* .431** .678** .640** .455** .332** .365** 
MOT7 .051 .154** .135** .206** .508* .098** .055 .154** .615** .539** .703** .080* .250** .471** .455** .330** .215** .305** 
MOT8 .104** .170** .168** .220** .586** .074* .167** .145** .583** .566** .773** .086* .337** .513** .523** .370** .267** .323** 
CSE5 -.015 .045 .124** .050 .087* -.007 .004 .030 .123** .117** .129** .841** .186** .053** .065** .131** .240** .136** 
CSE6 .028 -.016 .084* .025 .055 .030 -.028 .053 .094** .071 .095** .854** .126** .112** .030** .111** .168** .127** 
COMP2 .004 -.049 .054 .024 .075* -.019 -.014 .003 .082* .077* .122** .119** .832** .087* .143** .129** .235** .134** 
COMP3 .019 .043 .123** .037 .400** .055 .039 .048 .389** .379** .414** .131** .846** .438** .464** .354** .352** .282** 
RA1 .090* .094** .151** .054 .421** .036 .078* .015 .397** .385** .404** .143** .462** .904** .504** .377** .336** .262** 
RA2 .086* .104** .150** .060 .470** .020 .104** .019 .406** .426** .416** .172** .465** .854** .512** .348** .368** .258** 
CONS1 .042 .124** .117** .097** .733** .103** .050 .150** .603** .641** .667** .137** .480** .934** .713** .522** .384** .406** 
CONS2 .058 .094** .132** .069 .682** .110** .022 .098** .587** .611** .641** .123** .499** .933** .721** .487** .414** .372** 
CONS3 .036 .059 .149** .055 .637** .072* .061 .064 .554** .612** .618** .130** .542** .714** .820** .471** .391** .302** 
CONS4 .039 .066 .153** .089* .648** .094** .057 .100** .616** .654** .668** .111** .477** .685** .879** .508** .362** .372** 
CONS5 .045 .087* .155** .127** .640** .094** .092* .094** .626** .651** .674** .144** .469** .649**  875** .484** .357** .388** 
CONS6 .011 .013 .083* .075* .443** .088* .046 .053 .434** .449** .471** .184** .391** .482** .757** .367** .306** .305** 
INF1 .005 .058 .126** .038 .554** .121** .055 .063 .545** .551** .582** .184** .434** .623** .830** .446** .378** .340** 
INF2 .033 .043 .119** .039 .595** .054 .059 .048 .551** .555** .594** .115** .529** .673** .809** .466** .429** .357** 
INF3 -.015 .125** .172** .075* .469** .048 .101** .110** .410** .467** .449** .123** .348** .478** .500** .835** .548** .499** 
ROUT1 -.006 .016 .057 .007 .424** .087* .039 .100** .320** .358** .375** .111** .336** .444** .417** .807** .370** .452** 
ROUT2 -.066 .098 .145** .053 .409** .056 .092* .055 .366** .376** .392** .134** .350** .425** .456** .850** .443** .544** 
ROUT3 -.026 .040 .157** .023 .309** -.041 .062 -.040 .284** .332** .348** .237** .367** .369** .394** .475** .902** .459** 
COM1 -.036 .026 .150** .028 .337** -.019 .047 -.002 .327** .359** .355** .241** .367** .375** .400** .502** .930** .472** 
COM3 .014 .062 .165** .029 .367** -.013 .088* .008 .349** .371** .385** .221** .371** .420** .420** .518** .893** .453** 
                   
** Correlation is significant at the 0.01 level (2-tailed) 
 * Correlation is significant at the 0.05 level (2-tailed) 
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4.6: PLS Structural Model Results 
The second step to structural modeling is to perform confirmatory analysis procedures 
that examine the relevant strength or fit of dependent relationships between the latent constructs 
of a model. Structural equation techniques allow for simultaneous analysis of both direct and 
indirect influences between constructs (Hair et al, 2006). As a review, path coefficients of a 
structural model describe the relationships between the latent constructs (Jöreskog & Sörbom, 
1993). Conceptually, path coefficient values represent the strength of the correlations between 
predictor and dependent variables; latent variables are formed by their underlying indicators 
(Marjoribanks, 1998).  
Further, structural equation statistical techniques provide the means to study both direct 
and indirect causal effects of variables (Raykov & Marcoulides, 2000). Overall model strength 
and power of a model to predict relationships is given by R
2
. Chin et al., (2003) suggests another 
benchmark value; minimum path coefficient of 0.20 will demonstrate meaningful relationships.  
It is possible that causal relationships exist between latent endogenous constructs that 
were previously supported by exogenous latent variables as in the case of first and second order 
models (Crowley & Fann, 1997). This study, however, focused on examining direct relationships 
between hypothesized first order constructs. Table 4.8 below summarizes the path coefficients of 
the model along with their respective t-test statistics and statistical significance. In total, 12 
hypothesized relationships were supported by the data. Specific structural model relationships 
are individually discussed in the following section.    
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Table 4.8: Path Coefficients for the Structural Model 
 
Predictor Constructs 
  
Predicted Constructs 
Path 
Coefficient 
T-test 
Statistic 
Computer Anxiety  Personal Innovativeness (PIIT) 0.066 1.7324 
Computer Anxiety  MyMathLab Self-efficacy  0.001 0.0200 
Computer Affect  Personal Innovativeness (PIIT) 0.491 12.2790** 
Computer Affect  MyMathLab Self-efficacy 0.038 0.7732 
PIIT  MyMathLab Self-efficacy 0.067 1.4368 
Maturity  MyMathLab Self-efficacy 0.035 0.6557 
Maturity  Constructivism 0.100 2.2987* 
Truth-seeking  MyMathLab Self-efficacy 0.024 .4320 
Truth-seeking  Constructivism 0.058 1.3574 
Inquisitiveness  MyMathLab Self-efficacy 0.057 1.0720 
Inquisitiveness  Constructivism 0.083 2.3818* 
MyMathLab Self-efficacy  Constructivism 0.177 4.8840** 
Constructivism  Commitment 0.081 1.3725 
Student Learning  Commitment 0.009 1.643 
Learning Process  Commitment 0.134 8.1200** 
Motivation  Commitment 0.098 1.6279 
Beliefs  Commitment 0.013 .4430 
Compatibility  Routinization 0.057 .9462 
Compatibility  Infusion 0.231 4.4137** 
Relative Advantage  Routinization 0.257 3.7446** 
Relative Advantage  Infusion 0.287 5.4630** 
Complexity  Routinization 0.242 5.1743** 
Complexity  Infusion 0.0150 3.1855** 
Routinization  Commitment 0.223 3.8893** 
Infusion  Commitment 0.407 8.1147** 
     
Statistical significance assessed at the p < .05 level*; p < .01**. 
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4.6.1: The Relationships of General Computer Self-efficacy to Personal Innovativeness to 
MyMathLab Self-efficacy 
 
Personal innovativeness to technology (PIIT) is operationalized as an individual‟s 
willingness to experiment with technology (Argarwal & Prasad, 1998). This domain is seen as a 
relatively stable personality characteristic and captures the idea of an individual‟s propensity 
towards risk-taking (Jones, 1986). The hypotheses, there is a relationship between elements of 
computer self-efficacy (Affect and Anxiety) and Personal Innovativeness, was partially 
supported. The results show evidence of a statistically significant path between Affect and PIIT 
(β = .0.491, t= 12.279**) but not to Anxiety.  Together, Affect and computer Anxiety 
contributed to 27.1% of the total variance in Personal Innovativeness and is worthy of attention.  
PIIT, however, did not significantly extend to specific computer self-efficacy in regards to 
MyMathLab. In addition, general computer self-efficacy in this study also did not correlate 
highly with MyMathLab self-efficacy although cognitive psychologist (Gist et al., (1992) found 
that personal innovativeness influences self-efficacy beliefs. Argarwal, Sambamurthy, & Stair 
(2000) also found evidence that, as PIIT increases, so does the likelihood of experimentation 
with technology as a result of heightened feelings of computer self-efficacy.  
 
 
 
 
  
Figure 4.3: The Relationships of General Computer Self-efficacy to Personal 
Innovativeness to Specific MyMathLab Self-efficacy 
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4.6.2: The Relationships of Critical Thinking to MyMathLab Self-efficacy and 
Constructivism 
 
Interestingly, with the exception of two critical thinking dispositions constructs, the 
results indicate that most path relationships of the majority of the constructs examined in this 
section were not statistically significant. Inquisitiveness, however, showed a high positive 
significant correlation (β = 0.832, t = 2.3818*, p < .05) to Constructivist Learning Practices. An 
inquisitive person is one who is intellectually curious, values being well informed, wants to 
know how things work and, generally, values learning. It would seem then, that if someone were 
naturally amenable to pursuing challenges and actually enjoys trying to figure out how things 
work, he or she would also tend to be reflective and capable of monitoring their own learning. 
Additionally, examining the findings of this study, the critical thinking disposition of 
Maturity appears to predict the construct, Constructivism (β = 0.100, t = 2.2987*, p < .05). This 
construct measures cognitive maturity and describes a person who is inclined toward reflective 
thinking; constructivist learning practices mirror these descriptors (Facione, 1992). In total, 
21.8% of the variance in Constructivism was accounted for by these two constructs alone (see 
Figure 4.4). 
 
 
  
 
                   
   
 
                
Figure 4.4: The Relationships of Critical Thinking to MyMathLab Self-efficacy and 
Constructivism 
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Yet, the other relationships did not appear to hold true in this study. Could it be that 
critical thinking remains an elusive construct with multiple interpretations? Scholars have 
struggled to define critical thinking from the perspective of dispositions and skills, noting that 
critical thinking is an important indicator of student success in higher education. Various 
interpretations of critical thinking include, decision making processes, complex cognition 
processes and reasoning, evaluation and problem solving skills, and reflective judgment (Ennis, 
1985, 1987; Facione, et al., 1992, 1994, 1998; Oermann, 1997; Tanner, 1983).  
The questionnaire items selected from the CCTDI and were originally created by Facione 
(1992) following the definitions of critical thinking that were proposed by the American 
Philosophical Association in 1988. The CCTDI, along with the Watson–Glaser Critical Thinking 
Appraisal (WGCTA), are widely used measures of critical thinking and have been shown to have 
a high degree of psychometric integrity. However, attempts to measure critical thinking continue 
to be inconclusive and difficult to obtain. 
Still, the researcher of the current study took a hopeful approach to investigating how 
critical thinking dispositions, in the context of a computer-assisted learning approach, could 
contribute to the literature on educational technology adoption. In particular, the promise of these 
personality characteristics potentially impacting post-adoptive computer behaviors would be an 
important contribution to the overall understanding of the process of technology adoption.  
The American Council of Education (1996) strongly suggests that students need to be 
self-directed and motivated to adapt to learning with technology. As such, the role of critical 
thinking in teaching and learning in higher education, remains a praiseworthy goal for educators 
to explore. From personal experience working with students, the researcher began to see a trend 
that educational technology was possibly contributing to a decline in a student‟s need to think 
critically. Paradoxically, educational technology can strengthen yet diminish the need to think 
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precisely because of the vast amount of information readily available to students. The researcher 
maintains that an individual‟s maturity level, intellectual curiosity, diligence, attention to detail, 
and the tendencies toward reflection are, in fact, necessary traits for success in the virtual world 
of academia.   
4.6.3: The Relationship Between Technology Satisfaction and Technology Integration 
 It was hypothesized that student cognitions regarding Satisfaction with MyMathLab 
would influence Integration and Commitment to this technology tool. Figure 4.5 shows that, with 
the exception of the relationship between Compatibility to Routinization, all other relationships 
appear to be strongly associated. 
Satisfaction with technology is traditionally defined as a person‟s perception of 
compatibility, relative advantage, and complexity of a system. Further, the construct, Technology 
Integration, is supported by the constructs, Infusion and Routinization. In combination, the 
variables of Satisfaction accounted for 33.8% of the variance explained in Infusion, and 22.9% 
of Routinization.  
Individually, the results from PLS indicate that statistically significant correlations exist 
between: (1) Compatibility and Infusion (β = .231, t = 4.4137**), (2) Relative Advantage and 
Infusion (β = .287, 5.4630**), and Complexity and Infusion (β = 150, t = 3.185**). Similarly, 
the findings of this study suggest that a student‟s routine use of MyMathLab, Routinization, is 
derived from their perceptions of Relative Advantage (β= .257, t = 3.7446*) and Complexity  
(β = .242, t = 5.1743**). Compatibility, however, does not appear to correlate to Routinization.  
In the context of study, a student‟s belief that MyMathLab could improve the quality of 
their work and possibly give them greater control over their learning (Relative Advantage) is 
correlated to the belief that they were using MyMathLab to its fullest potential (Infusion). 
Additionally, because they felt that MyMathLab fit well into their learning preference 
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(Compatibility), Infusion seemed to follow. Lastly, students‟ perception of ease of use 
(Complexity) explained both tendencies towards infused and routine use of MyMathLab. In 
summary, it appears that satisfaction with MyMathLab can greatly affect the probability that a 
student will also accept the technology by giving them a sense of fulfillment that they were fully 
utilizing all aspects of MyMathLab.  
 
Figure 4.5: The Relationship Between Satisfaction and Technology Integration 
The construct, Commitment, represents a level of commitment a person is willing to invest in 
learning a system, establishing a pattern of use, and even extending the systems capabilities (see 
Figure 4.6). Continuing the path from Satisfaction to Integration to Commitment to technology, 
it appears that integration variables of Infusion and Routinization significantly contributed to 
Commitment (β = 0.0407, t = 8.1147**; β = 0.223, t = 3.8893**).   
4.6.4: The Relationships of Perceived Value of Technology to Commitment 
In total, 43.5% of the total variance in Commitment was explained by Integration, 
Constructivist Learning practices, and a set of constructs designed to measure Perceived Value of 
MyMathLab technology towards teaching and learning processes. 
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Figure 4.6 The Relationship Between Satisfaction and Commitment 
 
In this section, (see Figure 4.7), the results suggest only one significant relationship, i.e. 
between the constructs Learning Processes and Commitment. Students were asked to reflect on 
whether, because of their experiences with MyMathLab, they believed that the use of technology 
in teaching has a positive effect on peer or teacher interaction. A very positive finding is that 
students understood that technology has the potential to encourage student centered learning. 
Therefore, it would logically seem to follow that a positive perception in this area would promote 
greater initiative, or Commitment, to technology. In fact, the path coefficient (β = .134,  
t = 8.1200**) corroborates this assumption.  
 The construct Student Learning asked students if they believed that MyMathLab 
positively affected (1) student learning, (2) depth of understanding of course content, (3) use of 
higher order thinking, (4) use of problem-solving strategies, or (5) their ability to analyze data. 
The construct, Commitment was assessed by items measuring a student‟s level of commitment to 
learning as much as possible and establishing a pattern of use with MyMathLab. Student 
Learning in this context did not statistically correlate to Commitment.  
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As well, the constructs measuring Motivation and Beliefs, in the context of MyMathLab, 
do not show significant path coefficients. Motivation was operationalized as a student‟s belief 
that, (1) technology in teaching and learning is important for students, (2) that it provides a 
means of expanding course content, (3) that teachers would be able to introduce greater 
complexity, (4) that a student will more fully master course content, (5) that collaboration would 
increase and, finally, (6) students would demonstrate a higher level of interest in a subject 
because of technology in the classroom. Returning to the frequency distribution of the variable, 
Motivation, approximately15% chose Strongly Agree or Agree as a response. Alternately, a low 
of 11% believed that technology benefits students, whereas, approximately 44% disagreed that 
MyMathLab would result in higher levels of interest. These descriptive statistics appear to 
support the lack of association to Commitment. I would suggest that these findings merit further 
study. Perhaps, educators can have a discussion with students about the potential of technology 
in the classroom. 
The last value construct, Belief, was measured at the beginning of the semester, prior to 
exposure to MyMathLab. Therefore, the construct represents a student‟s global beliefs about the 
value of technology in learning. As an example of the survey items, students were asked, (1) if 
they generally valued technology in the classroom as a means of support or improving leaning 
and (2) whether technology allowed an instructor to provide a wider variety of instructional 
strategies designed to promote learning. Again, the path coefficients were not significant when 
correlated with Commitment. Interestingly, mean scores and frequency distributions indicated 
that these same concepts were ranked positively; approximately 60% to 81% of students were in 
agreement that technology is important for learning. Could it be that value does not necessarily 
translate to commitment even though students perceived that technology could be important for 
learning? If so, it would be interesting to explore this phenomenon more fully at a later date.   
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The proponents of MyMathLab claim that this teaching medium could promote 
collaboration; this idea was captured in the construct Leaning Process. From its inception, the 
mathematics department at LSU purposely structured MyMathLab so that instructor and peer 
support is visible and readily available. However, while support is available, it remains that 
students must primarily learn on their own time and through their own effort. This idea speaks to 
the concepts of constructivist learning practices that follow.  
 
 
 
 
 
 
Figure 4.7: The Relationships of Perceived Value of Technology to Commitment 
4.6.5: The Relationships of Computer Self-efficacy, Constructivism, and Commitment 
The researcher speculated that MyMathLab computer self-efficacy would directly lead to 
positive perceptions of Constructivism and the eventual commitment to MyMathLab.  
Additionally, it was supposed that Constructivist Learning Practices would also lead to greater 
Commitment to technology. Figure 4.8 shows that MyMathLab Computer Self-efficacy was 
positively related to Constructivism (β = 0.177, t = 4.8844**) but not directly correlated to 
Commitment. Moreover, Constructivism does not appear to directly correlate with Commitment. 
Self-efficacy constructs have been found useful in predicting an individual‟s self-
perception of competency and could potentially have practical implications for student behavior 
with computer-assisted educational technologies (Torkzadeh, & Doll, 1999; Torkzadeh, & van 
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Dyke, 2001). Computer self-efficacy has also been shown to predict an individual‟s belief and 
consequent behaviors with technology (Deng, Doll, & Truong, 2004). Further, specific computer 
self-efficacy studies reflect on the importance of this construct to the process of technology 
acceptance, (Deng, et al., 2004). Zmund, Sampson, Reardon, Lenz, & Byrd (1994), however, 
caution that computer self-efficacy is sensitive to context and situational factors.  
It seems natural that if a student was comfortable with his or her ability to use 
MyMathLab (Self-efficacy) then one might also believe that the system helped them in the 
traditions of Constructivist Learning Practices. On a very positive note, educators can take 
advantage of this finding and promote awareness that technology has the potential to give 
students greater control of their learning and, most importantly, can facilitate their overall 
understanding of course content.  
 
 
 
Figure 4.8 The Relationships of Computer Self-efficacy, Constructivism, and Commitment 
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4.7: Summary of the Structural Model 
 
What causes a student to accept or reject educational technology? In this study, the 
researcher proposed that the choice to commit to post-adoptive behaviors with technology was 
ultimately determined by a set of beliefs relating to perceptions of the value of technology, 
willingness of students to embrace constructivist learning practices, computer self-efficacy 
beliefs, and levels of technology integration. Prior empirical research supported the relationships 
between these constructs (Argarwal, et al., 2000; Compeau, et al., 1995; Davis, 1989; Fraser, 
1986, 1992; Hill, et al., 1987; Taylor & Todd, 1995; Todd & Benbasat; Torkzadeh, et al., 2001). 
Figure 4.9 below reveals an R
2
 = 43.5% indicating that the study variables explained a 
significant portion of the overall variance in the construct, Commitment. 
The constructs of this study are mainly domain dependent variables and, as such, it is 
important to construct validity that representative items be included during the conceptualization 
stage of a research design. Based on the confirmatory procedures of PLS, several items were 
removed from the final model. As disused in the limitations of the study, it would be prudent to 
analyze these constructs with additional statistical procedures in order to refine the content and 
construct integrity of the variables.  
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Figure 4.9: Factors Contributing to Commitment to MyMathLab Technology. 
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CHAPTER 5 
DISCUSSION AND CONCLUSION 
 
Chapter 5 presents a summary of the study that begins with describing its possible 
limitations, followed by an overview of its purpose and the researcher‟s interpretation of the 
findings. Next, the theoretical foundations underlying this research are reviewed in connection 
with their relevance and justification to the study. Chapter 5 concludes with a discussion of the 
educational implications for higher education and recommendations for future research.  
5.1: Limitations of the Study 
Often, social science research is plagued with applying statistical analyses to real-world 
data when, in reality, real-life data may not fit nicely into statistical conventions. Additionally, 
data can also be meaningless if not grounded in theory and the resultant findings are void of 
practical significance. Most importantly, researchers must be prudent in their interpretations of 
data and realize that, for instance, correlation does not always imply.  
On the other hand, even though statistical analyses can be misleading simply because 
they are precise numbers, they provide a valuable tool when supported by theory and experience. 
PLS, for instance, is an estimation modeling technique that allows researchers to investigate 
theoretical relationships. Carefully designed instruments and carefully executed research provide 
the means for examining constructs, both statistically and practically. And, in actuality, the 
research might even suggest improvement in the measurements themselves as a result of the 
statistical procedures. From this vantage point, statistical results can serve to caution a researcher 
to pay greater attention to measurement issues such as item wording and other methodological 
concerns such as the power of a test and appropriate sample size. 
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Another limitation of this study is the use of survey data collection methods. Simply, 
different populations may attach different meanings to the items under study. Additionally, 
external validity may be influenced by the context of the study or participant bias. Individual 
interpretations concerning the nature of technology integration in education may not yet have 
been crystallized because of the newness of the innovation. Novice students may not be prepared 
to embrace a student-centered approach to teaching and learning whether in the form of 
technology or the traditional classroom.  
Lastly, there is the issue of generalizability. This study attempted to measure how a 
context and computer-specific application was received. However, the results pertaining to 
MyMathLab may not necessarily translate to another hardware or software application. In future 
research, replication efforts may show differently. In summary, all data results should be 
regarded as tentative and subject to further research. 
5.2: Overview of the Study 
The primary purpose of this study was to examine factors that potentially impacted the 
processes of integration and commitment to technology. Ultimately, the researcher proposed that 
certain personal and environmental influences might predict how computer-assisted teaching 
models assist, or impede, the learning processes of college students. Specifically, the current 
research attempted to discover if college students at Louisiana State University who are enrolled 
in MyMathLab, would benefit from a learning environment that considers, the learning 
environment, student stable personality traits in addition to technology adoption constructs.  
This study incorporated relevant lines of inquiry focusing on technology adoption. The 
conceptual model guiding this study viewed computer assisted learning as a complex system that 
frames learning opportunities with technology. Specifically, the study examined the 
contributions that stable personality constructs and cognitive belief structures regarding 
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technology have on a student‟s commitment to accept and engage fully with the MyMathLab 
course format.  
A testable model was specified and subsequently examined using a quantitative 
multivariate structural equation modeling (SEM) approach, Partial Least Squares (PLS). This 
statistical technique guided the current inquiry by allowing the researcher to examine the 
relationships between proposed constructs of this study. Two survey questionnaires were 
designed to provide data regarding the ability of certain variables to predict technology 
integration and commitment. By investigating the relationship between these constructs and their 
underlying measurable items, the researcher hoped to discover how these factors interacted 
simultaneously.  
A survey design data collection method was used to provide attitudinal responses and 
perceptions of student participants‟ experiences with MyMathLab.  The research model 
presented in Chapter 2, Figure 2.1, illustrates the hypothesized relationships between the latent 
constructs proposed by this study. Chapter 3 followed and presented details of the data collection 
processes, sample characteristics, validity and reliability measures of the model, and concluded 
with an interpretation of the structural model.  
The results of this study provided partial support for the conceptual model that linked 
personality and environmental variables with technology adoption and commitment variables. 
Overall, 12 out of 18 significant path coefficients were identified using PLS and PLS-Graph 
Version 3.0 (Chin, 1998a). Overall R
2
, measuring
 
variance explained in the endogenous variables 
representing technology integration and commitment, were as follows: (1) Infusion, 33.8%, (2) 
Routinization, 22.9%, and (3) Commitment to technology, 43.5%. Constructs leading to 
MyMathLab Computer Self-efficacy minimally accounted for 3.6% of its variance. Alternately, 
27.1% and 21.8% of variance explained in the constructs of Personal Innovativeness (PIIT) and 
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Constructivism was captured. The researcher hopes that the patterns revealed by the data extend 
our understanding of technology adoption and tendencies of students towards post-adoptive 
technology behaviors. 
5.3: Implications of the Study 
When it comes to educational technology, we may know where we are and what we want 
to achieve.  The difficult question is how can we get there?  Nationally, there is concern about 
the prudent use of educational technology (Adamson & Shine, 2003; Cross, 1999; Dixon; 
Kaufman, Agard, Semmesl, 1985; Loup, Ellet, Chauvin, Lofton, Hill, & Evans, 1993; Oblinger, 
2001; Piccoli, Ahmand, & Ives, 2001). Technology has rapidly, maybe too rapidly, been 
positioned at all levels of education.  The literature on change and diffusion of innovations has 
prepared the way for educators and scholars to study adoption, in general, and specifically with 
technology integration (Fullan, 2002; Rogers, 2003). Both authors wholeheartedly state that 
change must be accompanied by accountability at all levels.  
In general terms, change can often be a slow, uncomfortable process rather than an event, 
and as such, requires extended time for changes in attitude and acceptance of differing 
perspectives to take place (Horsley & Loucks-Housley, 1998). Rogers & Schoot (1997) mention 
that, when an innovation reaches the point of critical mass, it is no longer an innovation and the 
diffusion of innovation has been accomplished. Are we there yet in higher education regarding 
technology?  
What makes Fullan‟s model of diffusion and large scale reform unique is the manner in 
which he identifies and connects two domains of knowledge: the technology and learning itself 
and the knowledge of the process of change. Higher education can borrow from change theories 
promoted by Fullan (2002). It is critical that educators at all levels be held responsible for 
making sure that students are prepared for learning throughout their entire curriculum. Both 
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teachers and administrators should be willing and able to work together to focus on student 
learning. He also understands that change in non-linear and often interrupted or disconnected 
and, therefore, effort must be in place for it to also be maintained and sustained (Fullan, 2002).     
According to Rogers (2003), an innovation is an idea, practice or object that is perceived 
as new by an individual or other unit of adoption. Diffusion is a process whereby an innovation 
is communicated over time among the members of a social system. Diffusion is akin to social 
change. When new ideas are invented, diffused, and are subsequently adopted or rejected, 
leading to certain consequences, social change occurs. The rate of adoption is the relative speed 
with which members of a social system (i.e. computer assisted classroom) adopt an innovation 
and includes such variables as, the type of innovation-decision, the nature of communication 
channels, the extent of change agent‟s efforts in diffusing the innovation, and the nature of the 
social systems.  
After a review of the literature on educational technology, the researcher concluded that 
studying rich psychosocial variables in the contextual setting of MyMathLab could potentially 
further the understanding of computer-assisted technology adoption in a higher education setting. 
The researcher selected previously validated survey items to incorporate into the conceptual 
model put forth in this study. Human dimensions including maturity, anxiety, and cognitions 
regarding technology, were considered in this study. MyMathLab provided a platform for 
studying individual self-directed learner concepts such as constructivism and self-efficacy. The 
developers of this format maintain that new ideas and skills are naturally shaped. Students do not 
have the advantage, or disadvantage, of the traditional teacher-centered classroom. Instead, it 
becomes essential for students to adapt to computer-assisted learning that, in turn, potentially 
required different cognitive techniques.  
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Student-centered approaches to learning focus on the student rather than on the teacher; 
students actively engage in knowledge construction through active learning. The MyMathLab 
format specifically recognizes the importance of individual knowledge construction and supports 
the learner by providing multiple representations of content. As you would expect, ownership in 
one‟s learning is embedded into the system.   
User autonomy is a powerful variable to study because it can determine how the 
computer is used and valued Ennis, 1987; Griffin & Christensen, 1999; Henk, & Melnick, 1995; 
Igbaria, & Iivari, 1995; MacKeracher, 1996; Massoud, 1991).  Amabile (1988) indicates that 
freedom of choice to manage an individual‟s time, place, and structure of his or her learning, will 
enhance the capability for creative behavior. In this study, autonomy is considered to positively 
influence computer self efficacy and commitment to technology. Compeau, et al., (1996) 
discovered that computer self-efficacy impacted usage directly with anxiety mediating the link 
between efficacy and use. Other personality dispositions were studied in this light.  
In the current study, personal innovativeness, maturity, inquisitiveness, and truth-seeking 
tendencies were also thought to influence efficacy and tendencies toward constructivist learning 
practices. Intuitively, one would expect to observe such results. Constructivism was, in fact, 
predicted by Maturity and Inquisitiveness. However, neither personal innovativeness nor critical 
thinking proved to influence general or MyMathLab self-efficacy. Interestingly, even though an 
individual‟s propensity to experiment with new technology was not significantly related to 
computer self-efficacy, the inverse effect of general self-efficacy on PIIT was observed. In 
particular, students who generally like working with computers and look forward to school work 
that requires using a computer were more likely to be confident and look for ways to experiment 
with technology. Concepts of self-efficacy have broad theoretical and practical implications for 
educational technology research in higher education. There is evidence that computer self-
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efficacy, in particular, influences adoption via motivation and individual affect (Hill et al., 1985; 
Igbaria & Iivari, 1995). It was hypothesized that the ultimate question of technology acceptance, 
was partially a function of self-efficacy and personality.  
5.4: Recommendations for Future Research 
 
The ultimate goal of any research is to achieve a clearer and more in-depth understanding of 
how individual perceptions influence the nature of behaviors over time. In regards to educational 
technology, educators must, first, clearly define the goals of using technology in learning. Is the 
intent to teach technology skills or content knowledge? Is the ultimate goal of implementing 
technology systems to infuse technology into current teaching practices? Is the goal to promote 
student-centered learning?  
More complex models of technology integration and post-adoptive behaviors are needed to 
understand the dynamic network of factors impacting technology post-adoptive behaviors. 
Fundamental goals of learning include concepts of, teaching for thinking, presenting meaningful 
learning opportunities, whether in traditional or virtual classrooms (Beyer, 1987; Bloom, 1956; 
Bruner, 1986; Light, 2001). In order to develop an integrated approach to technology acceptance, 
this study investigated a predictive model that could be used in the development of strategies to 
foster positive attitudes and perceptions of technology. Taken as a whole, this study attempted to 
answer the question of how, when, and why do individuals engage in and interact with 
technology to its fullest potential. A study exploring these factors can help educators to gain a 
better understanding of potential curricular, instructional, and/or learning modifications that 
could be incorporated into technology assisted lesson plans to ensure maximum effectiveness 
and student success.  
Several avenues for future work remain. To further extend the validity of the findings in this 
study, the proposed model could be tested in a variety of contexts and with a wider range of 
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technologies. Additional statistical methods applicable to educational research, including a 
mixed method approach, could bring further depth of understanding (Creswell, 2000; Sumsion & 
Patterson, 2001; Tashakkori & Teddlie, 1998). Primarily, this study demonstrated that perceived 
ease of use and compatibility with a students learning style, have a significant influence on their 
willingness to accept and commit to MyMathLab. In fact, the beliefs attached to the value of 
MyMathLab as a viable learning tool may be attached to other applications. Others may wish to 
further examine how alternate sources of computer self-efficacy crystallize over time. Possibly, 
future research can explore if these findings can be replicated with other educational 
technologies and/or student populations. 
The overall purpose of this study was to advance a model of the determinants of technology 
integration and commitment. Although the present research added to the strengths of previous 
research, additional studies are needed to examine the path model that was proposed. Further 
factor analysis procedures to support and refine the reliability and validity of the model‟s scales 
are recommended. For instance, future research using a separate sample and confirmatory factor 
analysis is encouraged to provide a clearer picture for this phenomenon. As mentioned in the 
limitations of this study, various instruments use different items and measure different aspects of 
technology acceptance implying that their meaning and measurement varies between populations 
and/or technology applications. At times, the limitations of standardized instruments can be 
overcome by a mixed method research design to capture a qualitative understanding of the 
process of technology integration. Additionally, future research could reexamine this study by 
investigating the implications of second-order factor relationships. Although several of the 
findings of this study were positive, conceptualizing alternate paths between the variables of the 
study could result in even stronger relationships.  
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 The current study contributes to the collective understanding of the process of technology 
integration and commitment. By studying personality characteristics as identified in this study 
further, instructors could identify students who may not feel confident with educational 
technology at the beginning of the course. Appropriate actions could be taken so that student‟s 
efficacy perceptions would increase. For example, instructors could show students how to use 
the technology or advise them to practice various skills using a tutorial. In the case of 
MyMathLab, students can be made that higher order thinking skills are as important as the actual 
math skill. For instances, strong positive correlations resulted between MyMathLab and 
Constructivist Learning Practices were found and suggest that this type of involvement in 
learning should be nurtured.  
In conclusion, the current study suggests that educational technology programs can be 
designed to influence students‟ self-concepts and understanding of the value of technology. 
Models such as this can be used in various research settings to test the relationships between 
antecedent and posterior constructs of technology usage, user attitudes, integration intentions, 
and post adoptive behavior. This instrument can be used to augment attitude based success 
measures such as user satisfaction. The provision of early feedback and remediation could result 
in students persisting in the course. Lastly, the findings suggest that students with high levels of 
satisfaction are likely to further extend the capabilities of the technology and commit to behaving 
in ways that reflect initiative and change.  
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APPENDIX A 
DOCTORAL RESEARCH STUDY CONSENT FORM 
 
A STRUCTURAL EQUATION MODELING APPROACH TO PREDICTING FACTORS 
THAT CONTRIBUTE TO THE IMPACT MYMATHLAB HAS ON COMMITMENT 
AND INTEGRATION OF TECHNOLOGY 
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Instructions:  The following statements have been formulated to assist in the development of a 
model(s) of processes that higher education students follow in the adoption and integration of  
MyMathLab technology into their learning. 
 Your responses are extremely valuable contributions to this research and your effort and time 
spent are sincerely appreciated. 
o Please mark on the Scantron sheet your responses that most clearly represent your 
opinion, attitude, experience, or knowledge.  
o Please complete Side 2 of the Scantron sheet for your Name, Sex, and Birthday.   
 
Study Title:                 Acceptance and Adoption of MyMathLab Technology: A Quantitative 
            Exploratory Analysis. 
 
Performance Site:       Louisiana State University and Agricultural and Mechanical College 
Investigator:               The following investigator is available for questions about this study: 
           Mitzi Trahan: (225) 205-5709; Monday–Friday 8:00 am–4:30 pm  
 
Purpose of Study:       The purpose of this study design is to gather information regarding  
              technology integration, usage, perceived benefits or hindrances of the  
 MyMathLab software program, along with individual differences and 
 learning behaviors that predict satisfaction and acceptance of technology  
                         associated with LSU‟s Algebra, Trigonometry, and Pre-Calculus courses. 
 
Subject Inclusion:       LSU students enrolled in Math 1021, 1022, and 1023. 
Number of subjects: Approximately 3,000 students.  
 
Study Procedures:       The survey will be administered to coincide with each students‟ initial 
 registration for MyMathLab.  
 
Benefits:                      By participating in this study, subjects will contribute to the existing body 
                                    of literature in the field of technology-assisted learning. 
Risks:                          There are no apparent risks involved with participation in this study.  
                                    Additionally, every effort will be made to maintain the confidentiality of 
                                    the study records.  
 
Right to Refuse:         Subjects may choose not to participate or to withdraw from the study at 
                                    any time without penalty. 
Privacy:                  Results of this study may be published, but names and any identifying 
                   information will be withheld from the publication.  Identity of subjects as 
                   well as the institutions for which they work will remain confidential. 
 
I may direct questions regarding study specifics to the investigator noted above.  If I have 
questions about subjects‟ rights or other concerns, I can contact Robert C. Mathews, Institutional 
Review Board at (225) 578-8692.  I agree to participate in the study described above and 
acknowledge the investigator‟s obligation to provide me with a signed copy of this consent form. 
 
________________________________   __________________ 
Signature of Subject      Date 
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MYMATHLAB STUDY SURVEY: PART ONE 
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Please indicate your level of agreement with each of the following statements using the following scale: 
(A) Strongly Agree (B) Agree (C) Neutral (D) Disagree (E) Strongly Disagree 
 In general, how confident are you about computer?      
1 I feel apprehensive about using computers. A B C D E 
 
2 
It scares me to think that I could cause a computer to destroy a large 
amount of information by hitting the wrong key. 
 
A 
 
B 
 
C 
 
D 
 
E 
3 I hesitate to use a computer for fear of making mistakes I cannot correct. A B C D E 
4 Computers are somewhat intimidating to me. A B C D E 
5 I like working with computers. A B C D E 
6 I look forward to those aspects of school work that require me to use 
computers. 
A B C D E 
7 Once I start working on the computer, I find it hard to stop. A B C D E 
8 Using a computer is frustrating for me. A B C D E 
9 I get bored quickly when working on a computer. A B C D E 
 General technology beliefs:      
10 I support the use of technology in the classroom. A B C D E 
11 A variety of technologies are important for student learning. A B C D E 
12 Incorporating technology into instruction helps students learn. A B C D E 
13 Course content knowledge should take priority over technology skills. A B C D E 
14 Most students have so many other needs that technology use is a low 
priority. 
A B C D E 
15 Student motivation increases when technology is integrated into the 
curriculum. 
A B C D E 
16 There isn‟t enough time to incorporate technology into the curriculum. A B C D E 
17 Technology helps teachers do things with their classes that they would 
not be able to do without it. 
 
A 
 
B 
 
C 
 
D 
 
E 
18 Knowledge about technology will improve my learning.  A B C D E 
19 Technology facilitates the use of a wide variety of instructional strategies 
designed to maximize learning. 
 
A 
 
B 
 
C 
 
D 
 
E 
20 I believe that technology integration into teaching and learning is very 
important for students. 
 
A 
 
B 
 
C 
 
D 
 
E 
21 I believe that technology integration benefits students. A B C D E 
22 I believe that technology integration in a course provides a means of 
expanding and applying what has been taught. 
 
A 
 
B 
 
C 
 
D 
 
E 
23 I see technology as a welcome challenge. A B C D E 
24 If I heard about a new information technology, I would look for ways to 
experiment with it 
 
A 
 
B 
 
C 
 
D 
 
E 
25 Among my peers, I am usually the first to try out new information 
technologies. 
A B C D E 
26 I am hesitant to try out new information technologies. A B C D E 
27 I like to experiment with new information technology. A B C D E 
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 I believe that the use of technology…      
28 in teaching has a positive effect on student participation and feedback. A B C D E 
29 in teaching has a positive effect on the interaction between teachers and 
students. 
 
A 
 
B 
 
C 
 
D 
 
E 
30 in teaching has a positive effect on student interaction with other 
students. 
A B C D E 
31 in the lab encourages more student-centered learning. A B C D E 
32 in teaching has a positive effect on student learning. A B C D E 
33 in teaching has a positive effect on students‟ depth of understanding of 
course content.  
 
A 
 
B 
 
C 
 
D 
 
E 
34 has a positive effect on students‟ use of higher order thinking A B C D E 
35 in teaching has a positive effect on students‟ use of problem-solving 
strategies. 
A B C D E 
36 in teaching had a positive effect on students‟ ability to analyze data. A B C D E 
37 is compatible with all aspects of my education coursework. A B C D E 
 I believe that if I use a computer…..      
38 … I will be better organized. A B C D E 
39 … I will increase my effectiveness in this course. A B C D E 
40 ….I will spend less time on routine tasks. A B C D E 
41 … I will increase the quality of output for this class. A B C D E 
42 … I will increase the quantity of output for the same amount of effort. A B C D E 
43 … I will be less reliant on teacher or peer support. A B C D E 
 
44 Do you have a personal computer for your own use?    (A) Yes    (B) No A B --  -- -- 
45 In general, how many hours a week do you spend working on a computer? 
(A) 0 hours per week (C) 5-10 hours per week 
(B) 1- 4 hours per week (D) More than 10 hours per week 
 
 
A 
 
 
B 
 
 
C 
 
 
D 
 
 
-- 
 
Part 2: Please indicate your level of agreement with each of the following statements about your personal 
beliefs: (A)Strongly Agree; (B)Agree; (C)Neutral; (D)Disagree; (E)Strongly Disagree 
46 The best argument for an idea is how you feel about it at the moment. A B C D E 
47 The truth always depends on your point of view A B C D E 
48 We can never really learn the truth about most things. A B C D E 
49 Advice is worth exactly what you pay for it. A B C D E 
50 Being open-minded means you don‟t know what‟s true and what‟s 
not. 
A B C D E 
51 Reading is something I avoid, if possible.  A B C D E 
52 Analogies are about as useful as a sailboat on a freeway. A B C D E 
53 The best way to solve problems is to ask someone else for the 
answers.  
A B C D E 
54 Things are as they appear to be. A B C D E 
55 Powerful people determine the right answer. A B C D E 
56 Studying new things all my life would be wonderful. A B C D E 
57 Most college courses are uninteresting and not worth taking. A B C D E 
58 When faced with a big decision, I first seek all the information I can. A B C D E 
59 Required subjects in college waste time. A B C D E 
60 It‟s just not that important to keep trying to solve difficult problems. A B C D E 
61 I look forward to learning challenging things. A B C D E 
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62 Complex problems are fun to try to figure out.  A B C D E 
63 I really enjoy trying to figure out how things work. A B C D E 
64 No matter what the topic, I am eager to know more about it.           A B C D E 
65 Learn everything you can, you never know when it could come in 
handy. 
A B C D E 
66 It‟s never easy to decide between competing points of view. A B C D E 
67 If there are four reasons in favor and one against, I‟d go with the four. A B C D E 
68 Even if the evidence is against me, I‟ll hold firm to my beliefs. A B C D E 
69 Everyone always argues from their own self interest, including me. A B C D E 
70 When I have to deal with something really complex, it‟s panic time. A B C D E 
71 Being impartial is impossible when I‟m discussing my own opinions. A B C D E 
72 I believe what I want to believe.  A B C D E 
73 I look for facts that support my views, not facts that disagree. A B C D E 
74 Many questions are just too frightening to ask. A B C D E 
75 I know what I think, so why should I pretend to ponder my choices. A B C D E 
76 It‟s impossible to know what standards to apply to most questions. A B C D E 
77 To get people to agree with me I would give any reason that worked. A B C D E 
 
Indicate the stage that best describes where you are in the adoption of technology: 
78 (A) Stage 1 – Awareness: 
 I am aware that technology exists, but have not used it – perhaps I‟m 
even avoiding it. 
      (B) Stage 2 - Learning the process: 
 I am currently trying to learn the basics.  I am often frustrated using 
computers.  I lack confidence when using computers. 
     (C) Stage 3 - Familiarity and confidence: 
I am beginning to understand the process of using technology and can 
think of specific tasks in which it might be useful. 
      (D) Stage 4 - Adaptation to other contexts: 
I think about the computer as a tool to help me and am no longer 
concerned about it as technology.  I can use it in many applications and 
as an instructional aid. 
      (E) Stage 5 - Creative application to new contexts: 
I can apply what I know about technology in the classroom. I am able to 
use it as an instructional tool and integrate it into the curriculum. 
 
 
 
 
 
 
A 
 
 
 
 
 
 
B 
 
 
 
 
 
 
C 
 
 
 
 
 
 
D 
 
 
 
 
 
 
E 
79 What math course are you enrolled in:  
(A) Algebra 1021 
(B) Trigonometry 1022 
(C) Algebra/Trigonometry 1023 
 
A 
 
B 
 
C 
 
-- 
 
-- 
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Please indicate your level of agreement with each of the following statements using the 
following scale: (A) Strongly Agree (B) Agree (C) Neutral (D) Disagree (E) Strongly Disagree 
 
1 How often do you work in MyMathLab each week: 
(A) 0 hours per week           (C) 5-10 hours per week 
(B) 1-4 hours per week        (D) More than 10 hours per week 
 
 
A 
 
 
B 
 
 
C 
 
 
D 
 
 
E 
 
Because of my experience with MyMathLab, I believe that… 
2 …technology in teaching has a positive effect on student participation 
and feedback. 
A B C D E 
 
3 
…technology in teaching has a positive effect on the interaction between 
teachers and students. 
 
A 
 
B 
 
C 
 
D 
 
E 
4 …technology in teaching has a positive effect on student interaction with 
other students. 
A B C D E 
5 …technology in the lab encourages more student-centered learning. A B C D E 
6 …technology in teaching has a positive effect on student learning. A B C D E 
7 …technology in teaching has a positive effect on students‟ depth of 
understanding of course content.  
A B C D E 
8 …technology has a positive effect on students‟ use of higher order 
thinking 
A B C D E 
9 …technology in teaching has a positive effect on students‟ use of 
problem-solving strategies. 
A B C D E 
10 …technology in teaching had a positive effect on students‟ ability to 
analyze data. 
A B C D E 
11 …technology is compatible with all aspects of my education coursework. A B C D E 
12 …technology integration into teaching and learning is very important for 
students. 
A B C D E 
13 …technology integration benefits students. A B C D E 
14 ….technology integration in a course provides a means of expanding and 
applying what has been taught. 
A B C D E 
15 …teachers are able to present more complex work to students. A B C D E 
16 …teachers expect an increased level of collaboration among students. A B C D E 
17 …I will more fully master my course work and content. A B C D E 
18 …students will increase collaborative/communication skills. A B C D E 
19 …students will demonstrate a higher level of interest in the subject. A B C D E 
 
Confidence level with MyMathLab: I could complete my math course using the MyMathLab 
software… 
20 …if there was no one around to tell me what to do as I go. A B C D E 
21 …if I had never used a software program like it before. A B C D E 
22 …if I had seen someone else using it before trying it myself. A B C D E 
23 …if I could call someone for help if I got stuck. A B C D E 
24 …if someone else had helped me get started. A B C D E 
25 …if I had a lot of time to complete the job for which the software was 
provided. 
A B C D E 
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26 …if someone showed me how to do it first. A B C D E 
Value of MyMathLab Teaching: 
27 I believe that MyMathLab is cumbersome to use. A B C D E 
28 I believe that it is easy to get MyMathLab to do what I want it to do. A B C D E 
29 Overall, I believe that MyMathLab is easy to use. A B C D E 
30 Learning to work within MyMathLab is easy for me. A B C D E 
31 My use of MyMathLab is often frustrating. A B C D E 
32 Seeing what other students are doing with MyMathLab increases my 
confidence level. 
A B C D E 
33 I think that using MyMathLab fits well with the way I like to learn. A B C D E 
34 My use of MyMathLab improves the quality of my work. A B C D E 
35 My use of MyMathLab gives me greater control over my learning. A B C D E 
My use of MyMathLab….. 
36 ….helps me to learn the course material. A B C D E 
37 … helps me to reflect on the learning process. A B C D E 
38 … help users learn how to reflect on their learning. A B C D E 
39 … requires learners to monitor their own learning. A B C D E 
40 … gives learners control of the learning process. A B C D E 
41 … has facilitated my learning of course content. A B C D E 
Individual Commitment to Learning Math with the MyMathLab:      
42 I have integrated MyMathLab into my normal class work/study 
routine 
A B C D E 
43 My use of MyMathLab is pretty much integrated as a part of my 
normal classwork/study routine. 
A B C D E 
44 My use of MyMathLab is a normal part of my schooling. A B C D E 
45 I am using MyMathLab to its fullest potential for supporting my own 
learning. 
A B C D E 
46 I doubt that there are any better ways for me to use MyMathLab to 
support my learning. 
A B C D E 
47 I am using all capabilities of MyMathLab in the best fashion to help 
me in my coursework. 
A B C D E 
48 I am taking the initiative to learn more about MyMathLab. A B C D E 
49 I have no interest in MyMathLab  A B C D E 
50 I have established a pattern of use of MyMathLab. A B C D E 
51 I am making changes my use of MyMathLab to increase learning 
outcomes. 
A B C D E 
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Mitzi (Maritza) Pamela Trahan is truly a product of “living, loving, and learning”. She 
was born in New Orleans, Louisiana, and then moved with her family to Panama, Central 
America, as a young child. Here, I “learned” to “live” and “love” people from around the world. 
I am forever grateful to have experienced a life of multiculturalism and diversity long before 
they were matters of discourse and reconstruction. As an adult, I have continued my travels to 
many parts of the world and totally enjoy every minute of every path and cobblestone that I 
walk.  
I returned to the United States to begin my college degree but was sidetracked 
temporarily after giving birth to a beautiful baby girl. However, it wasn‟t long that I began my 
journey as a career student earning five degrees.  First, I received a degree in office 
administration followed by a Bachelor of Science in accounting. With these degrees, I joined to 
work world of finance as a CPA and controller in the banking industry.  Several years later, as 
fate would have it, my life path took a complete turn. I returned to school to earn two degrees in 
the helping professions. I earned a degree in substance abuse counseling and then a Master of 
Counseling degree. During these years, I was again blessed to work with a wide variety of people 
who taught me the true meaning of life through their stories.   
Finally, here I stand today. I will earn my Doctor of Philosophy degree in educational 
leadership, research, and counseling from Louisiana State University at the May, 2008 
commencement. I am currently a faculty member of the University of Louisiana at Lafayette and 
hope to join their faculty permanently. Today, my daughter has giving me two beautiful 
grandchildren who remind me every day about the joys of life. I look forward to continuing my 
121 
 
journey of living, loving, and lifelong learning with my students, colleagues, friends, family, and 
everyone that God will put on my path.   
